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= AVING peruſed ferent. Books 
concerning the Menſuration of Su- 
EP! perficies and Solids, and the Works 
3 ll of Artificers relating to Building; 
s but not finding any one Book ſo 
perfect, as to give any tolerable 
Satisfaction to a Learner ; and I having practiſed 


and taught Meaſuring for ſeveral Years, and there- | 

by gained Experience and Knowlege in that Art, 
having learned ſome Things from one Author, ard 
ſome Things from another, I began to think of 
| digeſting my Thoughts into ſome ſuch Meth6d as 
might give a Learner full Satisfaction, without 

being at the Charge of buying ſo many Books; 
and being importuned thereunto by ſome Friends, 


I fell to work, and at laſt brought them to that Per- 


fection you here find in the following Work. 


1. As to the Decimal Arithmetic, I have been 
as brief as the Matter would well bear, to make it 
plain. 
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* PREFACE. 
2. As to the Multiplying of Feet and Inches, 


only called Cr os» Multiplication, my Me- 
thod .difters from that which is uſually taught 


in other Authors, as being (I think) much ſhorter 


and plainer. 
3. In meaſuring of Superficies and Solids, I have 


given the Demonitration of the Rules, which I 


thought might be very acceptable to the Ingenious; 


for, indeed, I always look upon the Writing of a 
Rule without a Demonſtration (in any Part of the 


Mathematics) to be but lame and defective; and for 
Abt of knowing the Reaſon of the Rule, a Learfier 


may commit great Errors; beſides, when a Learner 
knows the Reaſon of the Rules, he may retain them 


better in his Memory. The Rule for meaſuring 
a Priſmoid and Cylindroid, I had out of Mr. Eve- 


rard's Art cf Gauging ; but the Reaſon he does 


not ſhew, neither have I found it in any other 


Author; but that the Method is true, I have en- 


Army: to make plain, 


The Deontheation of ihe Rules for gnding the 


Area of an Ellipſis and Parabola ; alſo the Demon- 
{tration of the Rules for finding the ſolid Content 
of the Fruſtum of a Cone and Pyramid, the Soli- 


dity of a Globe of a Spheroid, a Parabolic Co- 


noid, and of a Parabolic Spindle, and their Fru- 
ſtums, I had from the ingenious Mr. Ward's Young 
. Mathematician's Guide; where the curious and 
ingenious Reader may ſee many other Demonſtra- 
tions algebraically performed. I have alſo demon- 


ſtrated the Rule for finding the Solidity of a Globe 
out of Pardie's Elements of Geometry (Book the 
Sth, Art. the 20 publiſhed in Engliſb with many 


Additions, 


PREFACE » 


Additions, by the Reverend Dr. Harris, F. R. S. 


and the ſame is alfo done out of Sturmins's Mas 


_ theſis Enucleata; ſo that the ingenious Reader may 
_ uſe which of thoſe Ways he likes beſt. 


The Scale ſuppoſed to be uſed in a'l the Opera- 


tions, is the Line of Numbers, ccemmonly called 


Gunter's Line, which is upon the ordinary Two- 


Feet or Eighteen-Inch Rules, commonly uſed by 


the Carpenters, Maſons, &c. becauſe I thought 
it needleſs, as well as impertinent, to write the Uſe 


of Sliding-Rules, or any other particular Scales, 


they being ſufficiently treated of by ſeveral Authors; 
viz, by the above-named Mr. Everard, in his Art 


/ Gauging above-mentioned, where you have the 
Uſe of a Sliding-Rule in Arithmetic, Geometry, in 


Meaſuring of Superficies and Solids, Ganging, &c. 


Likewiſe Mr. Hunt has written largely of the Uſes 
of his SUE, Rule, in Arithmetic, Geometry; Tri? | 
gonometry, Gauging, Dialling, &c. There are ſe- 
veral others who have explained the Uſe of their 
own Rules; ſo that the more curious Readers may 


kind full Satisfaction in thoſe Authors. 


One thing I have omitted in the Book, which 
I think may not be very improperly inſerted in this 
Place; that is, how to find a Number upon the 
Line. If the Number you would find conſiſts 
only of Units, then the Figures upon the Line re- 
preſent the Number ſonght: Thus, if the Number 
be 1, 2, 3, &c. then 1, 2, 3, Oe. upon the Line, 
repreſemts the Number ſought. But if the Num- 
ber conſiſts of two Figures, that is, of Units and 
Tens, then the Figure upon the Rule ſtands for 
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the. Tens, and the large Diviſions ſtand for the 


Units; thus, if 34 were to be found upon the 
Line, the Figure 3 upon the Line is 39, and 4 of 8 
the large Diviſions (counted forwards) is the Point 
repreſenting 34; and if 340 were to be found, it 


will be at the ſame Point upon the Line; and if 


30.4 were to be found, then the 3 upon the Line is 
zoo, and four of the ſmaller Diviſions (counted 
torward) is the Point repreſenting 304. 
Number conſiſts of four Places, or Thouſands, 


It the 


then the Figure upon the Line ſtands for Thou- 
lands, and the larger Diviſions are Hundreds, the 


leifer Diviſions are Tens, and the tenth Parts of 


thoſe leſſer Diviſions are Units. 
were to be found, then the 2 is 2000; 


Thus, if 2735 
and the 


7 larger Diviſions (counted torward) 1 is 700 more; 
and 3 of the leſſer Diviſions is 30 more; and halt 
of one of the leſſer Diviſions is 5 more, which is 


the Point repreſenting 2735. You muſt remember, 


each of thoſe larger Diviſions are ſubdivided (or 
ſappoſed ſo to be) into 10 other Parts, which I call 


the ſmaller Pivifions; and each of thoſe Parts ſup- 
5 poſed to be ſubdivided again into 10 other Parts, 


Oc. You muſt alſo remember, that if 1 in the 


Middle of the Line ſtands only for 1, then 1 at 


the upper End will be 10, and 1 at the lower 


End will only be 15; but if 1 at the lower End 
ſignifies 1, then 1 in the Middle ſtands for 10, 


and i at the vous Eg9.1 i$.100, Oc. 


There is one Thing more which 1 would have 
my Reader to underſtand ; and that 3 is, how to find 
all 
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that between each Figure upon the Line there are 
10 Parts, which I call the larger Diviſions and | 
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all ſuch proportional Numbers made uſe of in the 
Proportions about a Circle, and of a Cylinder, and 
in other Places; which Thing may be of good Uſe 


to know how to correct a Number, which may 


happen to be falſe printed, or to inlarge any Num- 
ber to more decimal Places, for more Exactnefs; 


for tho' I have mentioned what fuch Numbers are, 
yet I have not ſhewn how to find them, which a 
Learner may be a little at a Nonplus to do; tho 


they are eaſily found by the Rules there laid down. 
I ſhall therefore give two or three Examples, in 
this Place, of finding ſuch Numbers, which may 


enable my Reader to find out the reſt. 


And, firſt, let it be required to find the Area of 
a Circle, whoſe Diameter is an Unit. 


„ By the Proportion of Van cal if the Diame- 
ter be 1, the Circumference will be 3.1416926, 
Cc. whereof 3.1416 is ſufficient in moſt Caſes. 


Then the Rule teaches to multiply half the Cir- 
cumference by half the Diameter, and the Pro- 
duct is the Area: That is, multiply 1.5708 by 5 
(viz. half 3. 1470 by half 1) and the Product is 
78 54, which is the Area of the circle, nt Di- 
ameter is 1. 


Again; If the Area be required when the Cir- 
cumference is 1, firſt find what the Diameter will 


be, thus: 3.1416: to f:: ſo is 1 to0-.318309, 


which is the Diameter when the Circumference 
$1, Then multiply half. 3 18 309 by half 1; that 


is. 159154 by. 5, and the Product is. 79577, which 
is the Area of a Circle whoſe Circumference is 1. | 


It 
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If the Area be given, to find the Side of the 


Square equal, you need but extract the Square 
Root of the Area given, and it is done : So the 


Square Root of .7853 is .88.62, which is the 


Side of a Square equal when the Diameter is 1. 

And if you extract the Square Root of .079577, 
it will be .2821, which is the Side of the Square 
equal to the Circle whofe Circumference is 1. - 


If the Side of a Square within a Circle be re- 
quired, if you {ſquare the Semidiameter, and 


double that Square, and out of that Sum extract 
the Square Root, that ſhall be the Side of the 


Square which may be inſcribed in that Circle ; ſo, 


it the Diameter of the Circle be 1, then the half 
is .5; Which, ſquared is.25 ; and this, doubled, 


is 5, whoſe Square Root is +7077, the Side of the 


Square inſcrided. 


Api; If the Diameter of a Globe be 1, to find 
the Solidity. In Sect. XI. Chap. II. it is demon- 


| firated, that the Globe is F of a Cylinder of the 
ſame Diameter and Altitude: Thus if the Cylin- 
der's Diameter be 1, and its Altitude or Length be 


alſo 1, find the Solidity thereof, and take & of it, 
and that will be the Solidity of the Globe re- 


quired. Now if the Diameter be 1, the Area of 
the Circle, or Baſe of the Cylinder, is .78 54 (as 


is above ſhewn) which multiplied by 1, the Alti- 


tude of the Cylinder, and the Fhoduct is alſo, 28604, 


the Solidity of the Cylinder; 4 whereot is .5236, 


which is the Solidity of the Gade, whoſe Diame; 
A 


From 
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From what has been ſaid, the Rader. may 
eaſily perceive how all other proportional Num- 
bers are found, and may examine them at his 
Pleaſure. 


I ſhall not inlarge any further upon the Matter, 
but leave the Book to ſpeak for itſelf; and if it 
prove beneficial to the ingenious. Practitioners, 
1 have my Deſire. So, wiſhing my ingenious 
Reader good Succeſs in his Endeavours, not 
doubting but he will reap Profit hereby ; which 


that he may, is the hearty Deſire of his Well- 
wiſher, | 


W. HAWNEx. 
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PART L 


CHAP -. 
Notation of DzctMats. 


DECIMAL FraQon is an artificial 


Nc | 
| PR 22% 125 Way of ſetting down and expreſſing of 


= A Ir? Natural or Vulgar Fractions, as whole 
Mel t Numbers: And whereas the Denomi- 
0 NS} '&). vators of Vulgar Fractions are divers, 

the Denominators of Decimal Frac- 


” 


tions are always certain: For a Decimal Fraction hath 

always for its Denominator an Unit, with a Cypher 
or Cyphers annex'd to it, and muſt therefore be either 
10, 100, 1000, 10000, Ge. and therefore, in writing 


down of a Decimal Fraction, there is no Neceſſity of 
writing down the Denominator; for by bare Inſpection 


it is certainly known, it conſiſting of a Unit, with as 
many Cyphers annexed to it as there are Places (or 


Figures) in the Numerator.. £05 
: B - : Example. 


« * N 
„ e 


2 MNetation of Dectuars, Part J. 
Example. This Decimal FraQtion 434 may be writ- 
en thus . 25, its Denominator being known to be 
an Unit with two Cyphers; becauſe. there are two 
Figures in the Numerator. In like manner, +335 
5 hs be thus Written, 125; and 23883 thus, .3575; 
and x$5y thus, 075 and Fos thus, 068. 

As whole Numbers increaſe in a decuple or ten - 
Fold Proportion, towards the Left Hand, fo, on the 
cContrary, Decimals dexreaſe towards the Right Hand 

In a decuple Proportion, as in the following Scheme. 


8 


- ay 


Millions. 
Tens of Thouſands. - 


Thouſands... 
Hundreds. 
Tens. 


1 


O | Units. 


| 


| Hundreds of Thouſands, _ 


O 
— 
+ 
= 


+ | Ten Thouſandth Parts. 
Hundred Thouſandth Parts. 
of Millionth Parts, Oc. 


Tens of Millions. 
w | Thouſandth Parts. 


= | Tenth Parts. 
» { Hundredth Parts. 


Hence it appears, that Cyphers put on.the Right 
Hand of whole Numbers, do increaſe the Value of 
thoſe Numbers in a decuple (or tenfold) Proportion; 
but being annexed to the Right Hand of a Decimal 

Fraction, do neither increaſe nor decreaſe the Value 
thereof: So 18888 is equivalent toLg4 or. 25. And, 
on the contrary, tho in whole Numbers, Cyphers pre- 

 fix'd before them, do neither -increaſe nor diminiſh 
the Value; yet-Cyphers before a decimal Fraction 
do diminiſh its Value in a decuple Proportion: For 

25, if you prefix a Cypher before it, becomes , $35 

or. 28: And . 125. is 1888886, by prefixing two Cy- 
phers before it, thus, 50125. And therefore, wien 
you are to write a Pecimal Fraction, whoſe Denomi- 

nator bath more Cyphers than there are Figures I» 


Chap: 2. Neduction of Drs. F- 
the Numerator, they muſt be ſopplied by prefixing #2 
many Cyphers before the Figures of your Numerator ; 
as, ſuppoſe 88e were to be written down, without 
its Denominator ; here, beca uſt There are three Cy- 
phers in the Denominator; and H two Figures in he 
Numerator, therefore prefix a Cypher before 19, and 
ſet it down thus, .o19.- 21 7 F FAKE: 
The Integers are ſeparated from the Decimals ſeve- 
ral Ways, according to Mens Fancies; but the beſt and 
moſt ufual Way is by a Point or Period; and if there 
be no whole Number, then a Point before the Frac- 
tion is ſuffic ent: Thus, if you were to write down 
317 555 it may be thus exprefled, 317.217; and 59 
esd thus, 59.0025 and 8888 thus, .0075, Sc. 


CHAP. II. 
Neduliion of Dx eIIALs. 


IN Neduction of Decimali, there are three Caſes: 1ſt, 
To reduce a vulgar Fraction to a Decimal. zdly, 
To find the Value of a Decimal in the known Parts. 
of Coin, Weights, Meaſures, &c. gdly, To reduce 
Coin, Weights, Meaſures, c. to a Decimal. Of 
theſe in their Order. e 


I. To reduce a vulgar FraSion to a Decimal. 


| The R U | E. 0 
As the Denominator of the given Fraction is to its 
Numerator, ſo is an Unit (with a competent Number 
of Cyphers annexed) to the Decimal required. 
Therefore, if to the Numerator given, you annex 
a competent Number of ** and divide the * 


4 Reduftion of Dres. Part I. 


ſult by the Denominator, the Quotient is the Decimal 
equivalent to the vulgar Fraction given. | 


. Example 1. Let 4 hen given, to be reduced to a De- 
eimal of two Places, or having 100 for its Denomi- 
PPP ² 0 erty At 6 
To 3 (the Numerator given) annex two Cyphers, 
and it makes 300; which divide by the Denomina- 


tor 4, and the Quotient is 75, the Decimal required, 


and is equivalent to 4 given. 
Note, That ſo many Cyphers as you annex to the 


iven Numerator, ſo many Places muſt be prick'd off 


in the Decimal found; and if it ſhall happen, that 


there are not io many Places of Figures in the Quo- 


tient, the Deficiency muſt be ſupplied, by prefixing 


„ 


the next Example. 


fo many Cyphers before the Quotient Figures, as in 


— 


6x Plaee. 


To the Numerator annex ſix Cyphers; and divide 
by the Denominator, and the Quotient is 5235; but 


it was required to have ſix Places. therefore you muſt 


prefix two Cyphers before it, and then it will be 
005235, which is the Decimal required, and is equi- 


valent to +#x. 
See the Work of theſe two Examples. 


4.00678 573'3.000000{005238 
2 2 3 


J 
1 2040 

— 3210 
9 &. . 
7 345 


"A the. ſecond Example there ee $4 5: which 


Remainder is very inſignificant, it being leſs than 
daten Furt of an Unit, and therefore is rejected. 


11, T6 
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Example2. Let x5 y be reduced to a Decimal having. 


* 
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II. To find the Value of a Decimal in the known 
Parts of Money, Weight, Meaſures, &c. 
„ The RULE. Np 

Multiply the given Decimal by the Number of 

Parts in the next inferior Denomination, and from 

the Product prick off ſo many Places to ths Right 

Hand as there were Places in the Decimal given ; 

and multiply thoſe Figures prick'd off by the Number 

of Parts in the next inferior Denomination, and prick - 
off ſo many Places as before, and ſo continue to do, 
till you have brought it to the loweſt Denomination 

required. bk” 8 


Example 1. Let. 7565 of a Pound Sterling be given 
do be reduced to Shillings, Pence, and Farthings. 
Md/ultiply by 20, by 12, and by 4, as the Rule Fireds, . 
and always prick off four Places to the Right Hand, 
and you will find it make 155. 1 d. 29. See the Work. 


7 .— 
2.2400 


A ners conpendious Way of friding the Value 
ef the Decimal of 4 Pound Sterling. 


Double the firſt Figure, (or Place of Primes) and 
it makes ſo many Shillings; and if the next Figure 
(or Place of Seconds) be 5, or more than 5, for the 

5 add another Shilling to * former Shillings ; oy | 


— ( 
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for every Unit an the ſecond Places count ten, and te 
that add the Figure in the third Place, and reckon 
that ſo matt» Farchings 4 but if they malte above 1 ; 
abate 1: and if it be above 38, abate 2, and add the 
TOY 7 chin to the Shillings before found. 


Example 1. Let 605 of a Pound be reduted te 
Shillings Pence, and Farthings. 1 


Firſt, Double your 6, and it makes 12 +. then take 


; ont of 9, and for that reckon another Shilling, and 
t makes 153. and the ſour remaining is 4 Tens, and 
tte 3 makes 45 whith being above 38, you muft 
ttovfore cot awiy 2, and there reſt 43 Fab, 


which is 10 g. 1. So the * 18 25 10 d. 4. 
th 
So the value of . 2475 6 
And the Value of .878 17 64 
: And the Value of 47 8 4 
And fo of any, other, 


Let. 59755 of a Pound Tro) 7 bs reduced to Ounces, 


Peny weights, and Grains, 


Moltiply by 12, by 20, and by 8 ad always | 
rb K oft ive Places towards the Right Hand, and you | 


wn find the Anſwer to be Fo 3 Put. 13 gr. fere. 
Reer the Work. i DN, * 


59755 
12 


7. 7c 
20 
7 3 ——— o gol gr. 37 
* Farit 3 9.888 
24 
res o 4427 
82400 


9.88800 


85 

5 

© 258 

i:$ 
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Let 43569 of a Fon be reduced to Hundreds, 


Cuarters, and Pounds. 


Multiply by 20, by 15 and by 28, and the Anſwer 
will be 8 C. 2 s. 24ib Ferd. 


4356 
e * 
8.71380 
rl 4 2 gre. lb. 
— — HN. 8 2 23 9456 
2.85520 ö 
28 


— 


23. 9480 


Let 9595 of a Foot be reduced into Inches and 


Quarters, 
2 
12 


11.5140 3 
4 Facit 11 laches, 2 Quart ers. 


2.0560 


III. 75 reduce the known Parti of Money, 
| Hg, Meaſure, 8c. to a Decimal. 


The RULE. 


To the Namder of Parts of the leſſer "OP 
tion given, annex a competent Number of Cyphers, 
and divide by the Number of ſuch Parts that are 
contained in the greater Denomination, to which the 
| Decimal is to be brought; ; and the Quotient i is the 
Decimal ought. | 
Example 


$ Reduction of DreiuAls. Part I. 


Example 1. Let 6 d. be reduced to the Decimal of 
a Pound. 8 CUTIES | 

To 6 annex a competent Number of Cyphers (ſup- 
poſe 3), and divide the Reſult by 240 (the Pence in a 
round), and the Quotient is the Decimal required. 


240)6.00l0(.025 
1200 
—Facit. 025 


© + © » %J 


Fxample 2. Let 34. 3 be reduced to the Decimal 
of a Pound, having ſix Places. „ 
In 3 d. 4 there are fifteen Farthings, therefore to 
15 annex ſix Cyphers (becauſe there are to be ſix 
Places in the Decimal required), and divide by 960 
( wad arthings in a Pound), and the Quotient is 
Po , 
5 7 _ 96[0)15.00000[0(.01 5625 


540 
boo 
240 
480 


Example 3. Let 3 4 Inches be reduced to the De- 
eimal of a Foot, confiſting of four Places, 
In 3 4 Inches, there are 13 Quarters ; therefore to 
13 annex four Cyphers, and divide by 48 (the Quar- 
ters in a Foot), and the Quotient is .2708, 
| 459) 73. o. 27089 | | 


k 


4 Example | 


Chap. 3. Addition of DœIMAIS. 9 
Exam 40 4. Let C. 1 gr. 16 lb. be reduced to the 


Decimal of a T mM l fix Places. 
C. gu. Ib. 5 1 5 
14-1: 1290) 1032-0q00oſolgb3640 
| 4. 1 Pf 4 e 
„ 
28 1 2221000 
; — 14400 
| 302 Facit 469642 9500 
e | "6400 
1052 Pounds. | 1920, 5 
00099900000 00000088 „ 
CHAP. Bk 


Addition of Decals, | 


' DDITION of Decimals is ck the ſame 

— way as Addition of whole Numbers, only you 
mutt obſerve to place your Numb.rs right, that is, 
Units under. Units, Primes under Feen, Seconds 
un der Seconds, So. 

Example. Let 317.25, 17.125, 275: 8. 47.3879. 
and 12.75. be added cogether int into one Sum. , 


3717 25 
17.125 
$$. 
473579 
12.75 


Sum 669. 98 0 


This i is ſo plain, that more Erawples I think need- 
CHAP.. 


1678. 


10 Subtraftion of Dzermars. Part I. 


A. . 
Subtraction of Dz cIMAL 8. 


Jusrrager TION of Decimals is formed like- 


wiſe che f ame way as in whole Numbers, reſpect 
* had to the right placing the Numbers N in 


2 as in the following Examples. 5 


on | „ . (2) 


From 212.01 37 
Sabtr. 31.1275 


Reſts 180.8862 


Proof 212.0137 


— 


555 From 261.1250" 
Subtr. 5.5785 


 Refts 195.5465 


Proof 201.1250 


— [——Ü— —PV— 


V 


From 2051315 | From 30.5 
Subtr. 99.172 SGubtr. 7.2597 
Reſts 197.2143 Yo. Reſts 23. 2403 


Proof 205 1.315 Proof 30.8 


Note, If the Number of Places in the Decimals be 


more in that which is to be ſubtracted, than in that 


which you ſubtract from, you muſt ſuppoſe Cyphers 


. to make-up the Number of Places, as as in the fourth 


Example. 


0 5 p. 


it 
Me 
"— 
r 
3 A 
* 
«HR 
„ 
© 
* 
#7 
7 
"83 
- N * 
1 
by 
3 8 
4 N 
9 ; 
* 
9 
24 
WT, 
£8 
27 
0 
5 
: 
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EVT 
Multiplication of D IMALsG. 
A A ULTIPLICATION of Decimals is 2100 per- 
formed the ſame way as Multiplication of 


whole Numbers; but to know the Value of the Pre- 
duct, obſerve this Rule. | 


Cut off, or ſeparate by a Comma or Prick, fo many 
decimal Places in the Product, as there are Places f 
Decimals in both Factors, vix. in the Multiplicand 
and Multiplier; which I ſhall farther explain in the 

following Examples. . 


Let 3.126 be multiplied by 2.78; multiply the 
e A en as 1 they „ N en 
and the Product is 8.59375: and becauſe there were 
three Places of Decimals pricked off in the Multipli- 
cand, and two Places in the Multiplier, therefore you 
muſt prick off five Places of Decimals in the Product, 

as you may ſee by the Wark, _ | 


3.125 


15625 
21875 
8.59375 
'3 In. 


12 Mull iplication of DzecimMats. Part I. 


Let 79.25 be multiplied by. 459. 
In this Example, becuſe two Places of Decimals 
are pricked off in the Multiplicand, and three in the 
Multiplier, therefore there muſt be five pricked off in 
the Product. N | 


Let. 135272 be multiplied by .oo425. { 
In this Example, .becauſe.in the Multiplicand are 
Six decimal Places, and in the Multiplier five Places; 
therefore in the Product there muſt be eleven Places 
of Decimals ; but when the Multiplication is finiſhed, 
the Product is but 57490600, wiz. only eight Places; 
therefore, in this Caſe, you. muſt prefix three C- 
phers before the Product Figures, to make up the 
Number of eleven Places: ſo the true Product will be 
-0005 7490600, | 85 Dy 


135272 
0425 


676360 
270544 
541088 


005 7490600 


— 


36 2 


2579.25 
445 


17890, 
5 111700 


124. 4.26625 


_ 3s - 


4.443 
15.98 


eee eee 


35544 
39987 


| 22215 
4443 


7 | 


wh 


7356 
| 0126. 


441384 


147128 
73564 


09269064 


— 
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More Examples for Practice. 
001472 | 


1045 


; 17755. 


122724 
70128 
3 


"0 083604 


0 


32.0752 
0325 


1603760 
641504 


5 962250 


k n 
— — 4 


1 3 N 


— Re rr "CITE 


3 1 

3545 
1001455 
801164 


1001455 
e 


226296 


* 


710. 031595 3098 


775432 
0356 
452592 
377160 


* 


05853792 ” 
"a: on 


ins 4 
14 Contrafted Multiplication. Part I. 
Contrafied Multiplication of Decimals. 


Becauſe in Multiplication of Decimal Parts, and 
mixed Numbers, there is no Need to expreſs all the 


Figures of the Product, but in moſt Places two, three, 


or four Places of Decimals will be ſufficient; there- 


fore, to contract the Work, obſerve this following 


K k. 


Write the Unit's Place of the Multiplier under 
chat Place of the Multiplicand, whoſe Place you in- 
tend to keep in the Product; then invert the Order 
of all the other Figures; that is, write them all the 
contrary Way. Then, in OY, always begin 
at that Figure in the Multiplicand which ſtands over 
the Figure you are then multiplying withal, and ſct 
down the firſt Figure of each particular Product di- 


rectly one under the other: But yet a due Regard 


muſt be had to the Increaſe ariſing from the Figures 
on the Right Hand of that Figure in the Multiplicand 


which you begin to multiply at. This will appear 
more plain by Examples. „ | 


| Example 1, Let 2.38645 be multiplied by 8.2175, 
and let there be only four Places retained in the De- 


cimals of the Product. | x 


Firſt, Ween to the Directions, write down the 
Multiplicand, and under it write the Multiplier, thus; 


place the 8 (being the Unit's Place of the Multiplier) 


under 4, the fourth Place of Decimals in the Multi- 


plicand, and write the reſt of the Figures quite con- 


trary to the uſual Way, as in the following Work : 


Then begin to multiply, firſt the five which is left out 


(only with regard to the Increaſe which muſt be 
carried from it); ſaying, 8 times 5 is 40; carry 4 in 
your Mind, and ſay, 8 times 4 is 32, and 4 I carry, 
is 36; and ſet down 6, and carry 3, and proceed thro* 
the reſt of the Figures, as in common Multiplication : 

| N ao — J hen 
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Then begin to multiply with 2, ſaying 2 times 4 is 
8, for which I carry 1 (becauſe it is above 5), and 
ſay, 2 times 6 is 12, and 1 that I carry is 13 ; ſet 

down 3, and carry 1, and proceed thro' the reſt of 
the Figures: Then multiply with 1, ſaying, once 6 is 

6, for which carry 1, and ſay, once 8 is 8, and 1 is 
9 ; ſet down 9g, and proceed: Then multiply with 7, 

ſaving, 7 times 8 is 56, for which carry 6 (becauie 

it is above 55), and ſay, 7 times 31s 21, and 6 that I 

carry is 27; ſet down 7, and carry 2, and proceed: 

Then multiply with 5, ſaying 5 times 3 is 15, for 

which carry 2, and ſay, 5 times 2 is 10, and 2 J 

carry is 12, Which ſet Cown, and add all the Pro- 
ducts together; and the total Product will be 19 6107. 

See the Work, e 


2.38645 
r 


— 


Note, That in multiplying the Figure left out every 
Time next the Right Hand in the Multiplicand, if 
the Product 5, or upwards to 10, you carry 1; and 
if it be 15, or upwards to 20, carry 2; and if 25, or 
upwards to 3o, carry 3, cc. 8 n 

doe . 12 „ 
I have here ſet down the Work of the laſt Example, 
wrought by the common Way, by which you may 
ſee both the Reaſon and Excellency of this Way, all 
the Figures on the Right Hand of the Line being 
3... Co cath Tobi 


C2 e ee, 


| 


ws 
— — 


— —ũ—I—a . — oe oo 
£ 
— 


—— — 


— —— * 
—— — — — * 4 4 0 
__ 
—— + < — , 


me 


— 


— * ——————— - oe. ores 
— — 


« — - 
— nt 
—_— — Se 


22 — 
— _ —— 


23 


and proceed as before. Then begin with 2, the 6fth 


which. I. carry nothing, becauſe it is leſs than 5 : 


16 Contrafted Mubtiplication. Part I. 
2.38645 
8.2175 


1193225 
167059 15 
7 5 
177290 

19091600 


19 6106052875 


Example 2. Let 375. 13758 be multiplied by 16.7324, 
fo that the Product may have but four Places of De. 
cimals. "Fo 54 


Firſt, ſet 6, the Unit's Place of the Multiplier, 
under 5, being the fourth Place of Decimals in the 
Multiplicand (becauſe four Places of Decimals were 
to be pricked off), and write all the reſt of the Figures 


| backward, Then multiply all the Figures of the 
 Multiplicand by 1, after the common Way, Then 


begin with the ſecond Figure of the Multiplier 6, 
ſaying 6 times 8 is 48, for which I carry 5 (in re- 
ſpect of the 8 left out), and 6 times 5 is 30, and 5 
has I carry is 35 ; ſet down 5 and carry 3, and pro- 


ceed after the common Method. Then begin with 


7, the third Figure of the Multiplier, and ſay 7 
games 5 is 35, for which carry 4, and ſay 7 times 7 


is 49, and 4 I carry is 53 ; ſet down z under the firſt, 
and carry 5, and proceed as before. Then begin 
with 3, the fourth Figure of the Multiplier, and 


ſay 3 times 7 is 21, carry 2, and ſay 3 times 3 is. 
9, and 2 I carry is 11; ſct down 1 and carry 1 


Figure, and ſay 2 times three is 6, for which I carry 


1, and ſay 2 times 11s 2, and II carry is 3; ſet down 


. | 1 . . 
3; and two times 5 is 40; ſet down o, and carry 1, 


and proceed as before. Then begin with 4 the laſt 


Figure of the Multiplier, and ſay 4 times 1 is 4, for 


Then 
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Then ſay 4 times 5 is 20; ſet down o, and carry 2, 
and proceed thro! the reſt of the Figures of the Mul- 

tiplicand. Then add all up together, and the Produt 

is 6276.95 20. See the Work. 


375. 13758 the Moltiplicand. 1 
4237.61 the Maltiplier reverſed. 0 e 


7 the Product with 3 

2250825 5 the Product with 6 increaſed with 6 * 8. 

2625963 the Product with 7 increaſed with 7 x 5. 

112541 the Product with 3 increaſed with 3 x7. 
7503 the Product with 2 increaſed with 2X 3. 
1500 the Product with 4 increaſed with o. 


— _— — 


6276.9520 the aha ab 008 


0 — —— —— 


[Tax the fans Example be repedied; and let cg 
one Place 1 in Decimals be pricked off. 


375.1 37 58 the Multiplicand. 
4237- 61 the Multiplier inverted. 
37514 the Product by 1 with the Tajeveiile of 1X 7. 
2:508 the Product with 6 increaſed with 6X 3. 
2626 the Product with 7 increaſed with 7 Xx r. 
113 the Product with 3 increaſed with 3 & 5. 
7 the Product with 2 increaſed with 2 * 7. 
1 the Increaſe only of 4X $9597 + 25 


— — 


6276.9 the Product! is the ſame as before. 


——— —e— 


6 Mor 


18 Contratted Multiphieation. Pan * 


Mere Examples for Prafiice. 


* Multiply 395-3756 by TO ; and prick off four 
Places i in Decimals. 


395-3756 the Malt licand. 
24657. the Multiplier reverſed. 
2767629 the Product by 7 inceeated: with 7X 6. 
197688 the Product by 5 increaſed with 5 Xx 5 
23722 the Product by 6 increaſed with 6 * . 
1581 the Product by 4 increaſed with 4 x 3. 
79 the Product by 2 increaſed with 2 Xx 5. 


299.0699 the Produ 9 


— __—___ 


Let the ſame 1 be repeated, and let ths | 


be only one * of mes. 


395. 3756 
24657. 


2767 the Product by 7 increaſed with 7 x 4 
198 the Product by 5 increaſed with $X'5- 
24 the Product by 6 increaſed with 6 X 9-6 X 5. 
2 che Increaſe of 4x 9 +4X 3. 
2099.1 the Produd. 


„ 


Characters, 


Fe 
BE 's 
9 
"oh 
7 o 
Y 
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Characters, and their Signification: 


Note, That this Mark — f gnifies Addition ; as- 
8-1-5, that is, 8 more 5, or 8 added to*'5'; and 84-3; 
= denotes theſe Numbers are to be added into one 
um 
This Mark —ſignies Subtraction, as 9—4 ſignifies 
that 4 is to be taken from 9. 
| This Mark x ſignifies Multiplication, as 7 *-5 ſig⸗ 
nifies that 7 is to be multiplied by 5. 
This Mark =» fignifies Diviſion, as 124 ſignifies 
12 is to be divided y 4. 
This Mark = ſignifies Equality, or Equation ; that 
is, when = is placed between Numbers, or Quanti- 
ties, it denotes them to be equal, as 7-4-5 = 12, that 
is, 7 more 5 is equal to 123; and 15 — 7 8, that is, 
15 leſs by 7, is equal to 8, or ſubtract 7 from is and 
there remains 8. 
This Mark:: is the Sign of Proportion, or the. 
Golden Rule, it being always placed betwixt the two 
middle earn or Numbers in Proportion; thus, 
F720: :6: 30, to be thus read, as 4.15 to 20, b 
to 30; 


AOL 


CHA P. VI. 
- Divifion of Dre I MAIS. 


D I VISI 0 N of Docimals is W after the 
ſame Manner as Diviſion of whole Numbers; 
but to know the Value or Denomination of the Quo- 
tient, is the only Difficulty; for the . of | 
which obſerve either of the following | 


RULES. 


Dioden of DEgctMALs. Part J. 


RULES. 


J. The n i gare! in the Quotient mu be of the | 


fame Denomination with that Figure in the Dividend 
which ſtands (or is to be ſuppoſed to ſtand) over the 
Onit's Place in the Diviſor, at the firſt Seeking. 


U. When the Work of Diviſion is ended, count 
how many Places of Decimal Parts there are in the 
Dividend more than in the Diviſor; for that Exceſs 
is the Number of Places which muſt be ſeparated in 
the Queſtion for Decimals : But if there be not ſo 
many Figures in the Quotient, as is the ſaid Exceſs, 
that Deficiency muſt be ſupplied with Cyphers in the 
Quotient, prefixed before the fignificant Figures 


thereof, towards the Left Hand, with a Point before 
them; ſo ſhall you plainly diſcover the Te of the 


Quotient, 59 


Theſe following Dire&tions ought alfo to be careful | 


obſerved, 


If the Diviſor conſiſts of more Places than the Di. 
vidend, there muſt be a competent Number of Cy- 
phers annexed to the Dividend, to make it conſiſt of 
as many (at leaſt) or more Places of Decimals than 


the Diviſor ; for the Cyphers added muſt be reckoned | 


as Decimals. 
| Conſider whether there be as many decimal Parts 
in the Dividend as there are in the Diviſor; if there 
be not, make them ſo many, of MOrRs by anne xing 
of Cyphers. 

In dividing of whole or mixed Numbers, if there 
de a Remainder, you may bring down more Cyphers; 
and, by continuing your Diviſion, carry the Cont 
20 as many Places of Decimals as you:pleale, 

Theſe Things being conſidered, I ſhall proceed to 
the Practice of Diviſion of Decimals, which. I ſhall 
endeavour to explain in as familiar and eaſy ; a Method 
as poſſible, 


Exanle 


de Right Hand by a Point. See the Work. 1 


£3 
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| Frample 1. Let 48 be divided by 144. 
In this Example the Diviſor 144 is greater than 


the Dividend 48; therefore, according to the Direc- 


tions above, 1 annex a competent Number of Cy- 


phers (viz. four), with a Point between them, and. 
divide according to the uſual Way. 


144)48.0000(.3333 
480 
480 
2 


But, firſt, in ſeeking how often 144 in 48.0 (the 


flirſt three Figures of the Dividend), I find the Unit's 
Place of the Divifor to fall under the firſt Place of 
Decimals; therefore the firſt Figure in the Quotient 


is in the firſt Place of Decimals: Or, by the ſecond 
Rule, there being four Places of Decimals in the Di- 
vidend, and none in the Diviſor; ſo the Exceſs of 
decimal Places in the Dividend, above that in the 


Diviſor, is four; fo that when the Diviſion is ended, 
there muſt be four Places of Decimals in the Quotient. 


See the Work. 
Example 2. Let 217,75 be divided by 6s. 


Firſt, in ſeeking how oft 65 in 217 (the firſt three: | 


Figures of the Dividend), I find the Unit's Place of 
the Diviſor to fall under the Unit's Place of the Di- 


vidend; therefore the firſt Figure in the Quotient will: 


be Units, and all the reſt Decimals : Or, by the ſe- 
cond Rule, there being two Places of Decimals in 
the Dividend, and no Decimals in the Diviſor, there- 
fore the Exceſs of Decimal Places in the Dividend, 


above the Diviſor, is two ; fo when the Diviſion is. 


ended, ſeparate two Places in the Quotient, towards 


65) 


Divifon of DREIMALS. Part J. 


1 7513-35 


S237 - 
325: „ 


Example 3. Let 267.15975 be divided by 13. 25. 
13. 25)267-15975(20. 163 


2159 
8347 
39758 


In this Tpke, z. the Unit's Place of the Diviſor, | 


falls under 6, the'Ten's Place of the Dividend ; there- 
fore (by the firſt Rule) the firſt Figure in the Quotient 
is Ten's: Or, by the ſecond Rule, the Exceſs of De- 
cimal Places in the Dividend, above the Diviſor, i is 
three; there being five Places of Decimals in the Di- 


vidend, and but two in the Diviſor, ſo there muſt be 


three Places of Decimals | in the Quotient. 


Example 4. Let 15.675159 be divided by 375. 89. 


375. 89 5 70 0417 


7 
1 


| 
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In this Example, 5, in the Unit's Place of the Di- 
viſor, falls under 7, the ſecond Place of Decimals in 
the Dividend; therefore (by the firſt Rule) the firſt 
Figure in the Quotient is in the ſecond Place of De- 
cimals; ſo that you muſt put a Cypher before the 
firſt Figure in the Quotient; and by the ſecond Rule, 
the Exceſs of decimal Places in the Dividend above 
the Number of decimal Places in the Diviſor is 43 
for the decimal Places in the Dividend is 6, and the 
Number of Places in the Diviſor but two; there- 
fore there muſt be four Places of Decimals in the 
Quotient: But the Diviſion being finiſhed after the 
common Way, the Figures in the Quotient are but 


three; therefore you muſt prefix a Cypher before the 
ſignificant Figures, | 


Example 5. Let 72.1564 be divided by .1347. 
',t347)72.1564(535.68 


4806 


. 5654 

”  _ .-- 
t . 
* | 

, 304 
e 


In this Example, the Diviſor being a Decimal, the 
2 firſt F igure thereof falls under the Ten's Place in the 

Dividend; therefore the Units (if there had been 

Bm any) ſhould fall under the Hundred's Place in the 

Dividend, and ſo the firſt Figure in the Quotient is 

Hundreds. And, by the ſecond Rule, there being 

four Places of Decimals in the Dividend, and as many 

in the Diviſor, ſo the Exceſs is nothing; but in di- 

Z viding I put two Cyphers to the Remainders, and 
continue the Diviſion to two Places further; fo I have 
two Places of Decimals. See the Work, f 


Examply 


24 Diviſion of DRCIMALs. Part I. 


Example 6. Let. 125 be divided by .0457, 
Mt Ea 735 


— 


— 


914 


3360 
1510 
1371 


1 
2285 


105 


In this m the Unit's Place of che Divibor 
{if there had been any) would fall under the Unit's 
Place of the Dividend; therefore the firſt Figure f 
the Quotient is Units. And, by the ſecond Rule, 
there being ſeven Places of Docimals inthe Dividend, 
and but four Places in the Diviſor, ſo the Exceſs is 
three; therefore there muſt be three Places of De- 
cimals in the Quotient. 


I ſhall ſet down only the Work of ſome few Ex- 
amples more, and fo proceed to Contratted Diviſion, 


.00456),0000059791{.001 31. 


0 
511 


55 
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Let it be divided by 232. 
282)1.0000000(.0035461 ferd. 


1540 
1300 
1720 
280 


325). 4000001. 2307. 


— 1 
750 
1000 


$42)495.00000{11785.71 » 


* 1 


D Diviſion 


% * 
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Diviſion of DR IMALs contracted. 


N Diviſion of Decimals the. common Way, when 

the Diviſor hath many Figures, and it is required 
to continue the Diviſion till the Value of the Re- 
mainder be but ſmall, the Operation will ſometimes 
be large and tedious, but may be excellently contracted 
by the following Method. 


15 The R UL E. 


Zy the firſt Rule of this Chapter (page 20), find 
what is the Value of the firſt Figure in the Quotient ; 


then, by knowing the firſt Figure's Denomination, ® 
you may have as many or as few Places of Decimals 7 


as you pleaſe, by taking as many of the Left Hand 
fir 


y 
OF. 


.F _ of the Diviſor as you think convenient for the 
it Diviſor; and then take as many Figures of the 


Dividend as will anſwer them; and, in dividing, omit 
one Figure of the Diviſor at each following Operation. 


A few Examples will make it plain. 


. 


tient. 


» % 


2.25743 


* 
78 
2 
; $2 
1 
V 3 5 
$=.H 
2 
2 7 
1 
2 
aY 2 
. 2 
DT” I 
_ 4.4. 
A 
1 
* FS 
Mu. 
EY 
5 - 0 
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In this Example, the Unit's Place of the Diviſor 
falls under the Hundred's Place in the Dividend, and 
it is required, that three Places of Decimals be in the 
Quotient, ſo there muſt be ſix Places in all; that is, 


three Places of whole Numbers, and three Places of 


Decimals. Then, becauſe I can have the Diviſor in 
the firſt ſix Figures of the Dividend, I cut off the 62 
with a Daſh of the Pen, as uſeleſs; then I ſeek how oft 
the Diviſor in the Dividend, and the Anſwer is three 
times; put 3 in the Quotient, and multiply and ſub- 
tract as in common Diviſion, and the Remainder is 
225. Then prick off the 3 in the Diviſor, and 
ſeek how often the remaining Figures may be had ih 
43946, the Remainder, which can be but once; put 1 
in the Quotient, and multiply and ſubtract, and the 
next Remainder is 21372. Then prick off the 4 in 
the Diviſor, and ſeek how often the remaining Fi- 
Lures may be had in 21372, which will be 9 times; 
put 9 in the Quotient ; multiply thus, faying 9 
ö oo times 


28 Coniramed Diviſion. Part J. 
times 4 is 36, for which I carry 4 (in reſpect of the 
4 laſt pricked off), and ꝗ times 7 is 63, and 4 is 67; 
fet down 7, and carry 6, and fo proceed till the Divi- 
fon be finiſhed, always reſpecting the Increaſe made 
from the Figures pricked off. Obſerve the Work 
which will better inform you than'many Words. 


2.25743)721.17562(319.467 


677229 


] have ſet down the Work of this laſt Example at 
large, according to the common Way, that thereby 
the Learner may ſee the Reaſon of the Rule, all the 
Figures on the Right Side the perpendicular Ling 
being wholly omitted, . 10 VIC 998 


Example 
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pricked off in the Quotient. 
fi 8.758615)5171.591 
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Chap. 6. Contrafed Diviſion. 
Example 2. Let 5171. 59165 be divided by 8.75861 
and R be required, that four Places of Decimals 
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I n this Example, I can't have 8, the firſt Figure in 


the Diviſor, in 5, the firſt Fi 


gure of the Dividend ; 
ſo that the Unit's Place of the Diviſor falls under the 

Hundred's Place of the Dividend; ſo that there will 
be ſeven Figures in the Quotient; that is, three of 
whole Numbers, and four of Decimals; therefore there 
muſt be 7 Figures in the Diviſor (becauſe the Number 
of Places in the Diviſor and Quotient will be equal), 
and there muſt be eight Places in the Dividend; fo - 

that I cut off the Figure 5 with a Daſh, as uſeleſs. 
Thus having proportioned the Dividend to the Divi- 
ſor, and both to the Number of Places or Figures 
defired in the Quotient, I proceed to divide as before, 
ſaying how often 8 in 51, which will be 5 times; 
ne 


multiply and ſubtr 
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and the Remainder is 7922841. Then I prick off 
the firſt Figure in the Diviſor, 5, and ſeek how often 
the remaining Figures of the Diviſor in the aforeſaid 


Remainder, which I find nine times; put 9 in the 


Quotient, and multiply thereby, ſaying 9 umes 5 
(the Figure pricked off) is 45, for which I carry 5, 
and ſay ꝙ times 1 is 9, and 5 I carry is 14 ; ſet down 
4. and carry 1, and proceed to multiply the reſt of 
the Figures, and ſubtraft, and the Remainder will 
de 40087. Then prick off the Figure 1, and ſeek 
how often 87586 in the Remainder 40087, the An- 
ſwer will be o; ſo put o in the Quotient, and prick 
off the Figure 6, and ſeek how often 8758 in 40087, 
which will be four times ; put 4 in the Quotient, and 
multiply, ſaying 4 times 6 (the Figure laſt pricked 
off) is 24, for which I carry 2, and ſay 4 times 8 is 
32, and 2 I carry is 34; fet down 4, and carry 33 


and ſo proceed after the fame manner, until all the 
Figures of the Diviſor be pricked off, to the laſt Fi- 
gure. See the Work, | : 


Pur l. 


n the reſt of the Figures, and ſubtract as before, 


Tæample 3. Let 25.1367 be divided by 217.3543, 


and let there de five Places of Decimals in the Quo- 
tient. 


In chis Example, 7, the Unit's Place of the Divifor, 


falls under 1, the firſt Place of Decimals; therefore the 
f&rſt Figure of the Quotient is in the firſt Place of 


Decimals ; ſo the Quotient will be all Decimals. Then, 


becauſe the Quotient Figures, and the + wb”; of the 
8 be of an equal 3 n off the 43 
n the Diviſor, and the 7 in the Dividend, as uſeleſs 


217.35. 
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#47-35143)25-136[7(+11564 | 
NN. 


Altho' I have hitherto. given Directions for pro- 
portioning the Diviſor ang Dividend, ſo as to bring 
into the * what Number of Decimals you 

pleaſe, yet there is no abſolute Neceſſity for it; but 
you may carry on your Diviſion to what Degree you 
pleaſe, before you begin to prick off the Figures of 
the Diviſor, in order to contract the Work, as in the 
following Examples, where it is not required to prick 
off any determinate Number of Decimals, but it may 
be done according to Diſcretion, „„ 
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If a Square Number be given; 


O find the Root thereof, that! is, to find ont ſuch 
I. a Number, as being multiplied into itſelf, the 
Product ſhall be equal to the Number given; ſuch 
Operation is called, The Extraction of theSquare Root; 3 
which to do, oblerve the bo OSS D | 


2 | 4 


34 Extraction of the Square Robi. P art 1. 


1 You muſt point your given Number; that is, 
make 


a Point or Prick over the Unit's Place, another 


upon the Hundred's, and ſo upon . every ſecond Fi- 


gure throughout. 


24h, Then ſeek the greateſt ſquare Number in the 
firſt Point towards the Left Hand, placing the ſquare 
Number under the firſt Point, and the Root thereof 

in the Quotient, and ſubtra& the ſaid ſquare Number 

from the firſt Point, and to the Remainder bring down 

the next Point, and call that the Reſolvend. 

Zah, Then double the potent, and place it, for 
a Diviſor, on the Left Hand of the Reſolvend; and 


ſeek how often the Diviſor is contained in the Reſol- 
vend (reſerving always the,Unit's Place), and put the 


Anſwer in the Quotient, and alſo on the Right Hand 
Side of the Diviſor; then multiply by the Figure laſt 


Put in the Quotient, and ſubtract the Product from 


the Reſolvend (as in eommon Diviſion), and bring 


down the next Point to the Remainder (if there be any 
more), and proceed as before. | 


A TABLE of Squares and Cubes, and their 


"2 _ - 
Root [| 2] EER ARA 
Squ. 42 15 2735, | 49 L648 
Cub. 18127 64 | 125 | 216 | 343 | 5211729 


| Example . Let 4489 be a Number given, and let 
the ſquare Root thereof be required. 
5 4489.67 
127.889 Reſolved. 
889 Product. 
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- 'Firſt, Point the given Number, as before directed; 
then, by the little Table aforegoing, ſeek the great- 
eft ſquare Number in 44 (the firſt Point to the Left 
Hand), which you will find to be 36, and 6 the Root; 
put 36 under 44, and 6 in the Quotient, and ſubtract 
36 from 44, and there remains 8. Then to that 8 
being down the other Point 89, placing it on the 
Right Hand, ſo it makes 889 for a Refolvend ; then 
double the gue 6, and it makes 12; which place 
on the Left Hand for a Diviſor, and ſeek how often 
12 in 88 (reſerving the Unit's Place), the Anſwer is 
7 times; Which put in the Quotient, and alſo on the 
Right Hand Side of the Diviſor, and multiply 127 by | 
7, as in common Diviſion, and the Product is 889, 
© which ſubtracted from the Reſolvend, there remains 
"> nothing ſo is your Work finiſhed ; and the ſquare 
Z Root of 4489 is 67; which Root if you multiply by 
itſelf, that is 67 by 67, the Product will be 4489, 
equal to the given ſquare Number, and prove the 
Work to be right. 815 o 


* 


- Example 2. Let 1 06929 be a Number given, and 
let the ſquare Root thereof be required. 


- 4 o6929(.327 | 
9 | 


62)169 Reſolvend. 
124 Product. 


 647)4529 Reſolvend. 
4529 Product. 


Firſt, Point your given Number, as before directed, 
putting a Point upon the Units, Hundreds, and Tens 
of Thouſands ; then ſeek what is the greateſt ſquare 
Number in 10 (the firſ Point), which by the aro 


Nc. 


* 


0 


- 


— — — — = 


36 Extraction of the Square Nobt. Part I. 
Table you will find to be , and 3 the Root thereof; 
put g under 10, and 3 in the Quotient; then ſubtract 
9 out of 10, and there remains 1; to which bring 
down 69, the next Point, and it makes 169 for the Re- 
folvend ; then double the Quotient 3, and it makes 6, 
which lace on the Left Hand of the Reſolvend for a 
Diviſor, and ſeek how often 6 in 16; the Anſwer is 
twice; Vn 2 in the Quotient, and alſo on the Righit 
Hand of the Diviſor, making it 62, Then multiply 62. 
by the 2 you put in the Quotient, and the Product is 
124; which ſubtract from the Reſolvend, and there 
remains 45 to which bring down 29, the next Point, 
and it makes 45 29 for a new Reſolvend. Then double 
| 7 Quotient 32, and it makes 64, which place on the 
eft Side of the Reſolvend for the Diviſor, and ſeek 
how oft 64 in 452, which you'll find 7 times; put 7 
in the Quotient, and alſo on the Right Hand of the 
Diviſor, making it 647, which multiplied by the 7 in 
the Quotient, it makes 4529, which ſubtracted from 
the Reſolvend, there remains nothing. So 327 is the 
Square Root of the given Number, 
Example 3. Let 2208741 be aſquare Number given, 
the Root whereof is required. e 


22687410 506.23 
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Having pointed the given Number as before di- 
rected, ſeek what is the greateſt ſquare Number in 
the firſt Point 2, which is one; put 1, the Square, un- 
der 2, and 1, the Root thereof, in the Quotient ; ſub. 
tract 1 from 2, and there-remams 1 ; to which brin 
down the next Point, 26, and ſet on the Right Hand, 
making it 126 ; double the 1 in the Quotient; which 
makes 2; ſet 2 on the Left Hand for a Diviſor, and 
aſk how often 2 in 12, which will be 5 times ; put 5 
in the Quotient, and alſe on the Right Hand of the 
Diviſor, making it 25 multiply (as in common Di- 
viſion) 25 by 5, and ſubtract the Product 125 from 
126, and there remains 1. Bring down the next Point, 

87, and it makes 187 for a new Reſolvend ; and 
double the 15 in the Quotient, it makes 30 for a new 
Diviſor. Then ſeek how often zo in 18, which you 
can't have; ſo that you muſt put o in the Quotient, 
and alſo on the Right Hand of the Diviſor, and bring 

down the next Point, and it makes 18741 for ano- 
ther new Reſolvend. Then ſeek how often zoo in 
1874, which will be 6 times ; put 6 in the Quotient, 
and alſo on the Right Hand of the Diviſor ; myliply 
and ſubtract, and the Remainder will be 705. Now, 

if you have a Mind to find the Value of the Re- 
mainder, you may annex Cyphers, by two at a time, 
to the Remainders, and ſo proſecute theWork to what 
Number of decimal Parts you pleaſe ; thus, to 703 
annex two Cyphers, and it will make 70500, and 
the Quotient doubled, is 3012 for a Diviſor: Then 
ſeek how often 3012 in 7050 (rejecting the Unit's 
Place), which will be twice ; put 2 in the Quotient, 
and alſo on the Right Hand of the Diviſor, and mul- 
tiply and ſubtract before, and the Remainder will be 

as 10256; to which annex two Cyphers, and proceed 
as before, and you will get a 3 in the Quotient next. 
So the ſquare Root of the given Number is 1506.23, 
which being ſquared, or multiplied by itſelf, and the 


laſt Remainder added, will make the given Number 


E. 156.23 
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Some more Examples for Pragii ce. 
Example 1. 7596796(2756.228 Root. 
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Example 2. E 141 7:5745(866.4 Root. 
Es. En 
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693456 
r 
59889 


—— 


n 
ee 


+ 
* 


If the given Number be a mixed Number; wiz. 
_ conſiſting of a whole Number and a Decimal toge- 
ther, make the. Number of decimal Places even, that 
is, 2, 4, 6, 8, Fc. that ſo there may a Point fall 
upon the Unit's Place of the whole Numbers, as in 
this laſt Example, and in that following. | 
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Example 3. Let 656714.37512 be given, to find 
the ſquare Root. e 


56714-375320{810.379 Root. 
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— —Ljtͤ!—— 


Remains 251479 
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In this Example there are five Places of Decimals 4 1 
therefore put a Cypher to it, to make it even, that 
fo there may a Point fall upon 4, the Unit's Place. 


WW i To find the Square Root of a Frattion. 


If it be a decimal Fraction, the Work differs no- 
thing from the Examples aforegoing, only you muſt 
be mindful to point your given Number aright; for 

(as was before directed), the Number of Plates muſt 
always be made even, and then begin to point at the 

Right Hand, as in whole Numbers. 

= 2 5 it be a vulgar Fraction, it muſt be reduced to a 

1 | Decimal, by the firſt Rule of the ſecond Chapter. 

1 I ſhall give an Example or two in each Caſe, and 

ſo conclude this Chapter. I. | 


Let 


Chap. 7. Extraction of the Square Root. 4 
Let. 125 be a decimal Fraction given, whoſe ſquare 
Root is required; and let it be required to have four 
Places of Decimals in the Root. 
212500000. 3535 
9 a ö 


65) 350 
327 


703) 250 
21109 
'2 7065) 39100 
4 | 35325 
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Ins this Example there muſt be five Cyphere an- 
M nexed, becauſe two Places in the Square make bat 
cone in the Root. | 6 


Let the ſquare Root of .00715 be required. 
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In this a Cypher is added to make the Place even. 
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Let 7 be a vulgar Fraction grew FLOW Teaare 
Root is required. 


870000 ye 5588.57 
60 183) 650 
| 56 | 549 2 
40 1865) 10100 
V 
. 1587040775 
74816 
2684 


Reduce this 3 to a Decimal, it makes . 875; t 
which annex Cyphers, and extract the ſquare Root, o" 
if 1 it was a whole Number. So the Root is 93 54 


1 325 be a valgar F raQtion, whols ſquare Root 


1s required. 
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In extracting the Root of this, becauſe the firſt 


Point conſiſts of Cyphers, there mult be a Cypher 


put firſt in the Quotient. 


To prove this Rule, ſquare the Root, and to the 
Product add the Remainder, as was before directed. 
To ſquare a Number, is to multiply it by itſelf ; and 
to cube it, is to multiply the Square of the Number 
by the Number itſelf. 5 : 


NANO KOO 


Cc HAP. vl, 
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O extract the Cube Root, is nothing elſe but to 

find ſuch a Number, as being firit multiplied 

into itſelf, and then into that Product, produceth the 
given Number; which to perform, obſerve the fol- 
lowing Directions. N e 


1}, You muſt point your given Number, beginning 


with the Unit's Place, and make a Point, or Dot, over 
every third Figure towards the Left Hand, 


2dly, Seek the greateſt Cube Number in the firſt 


Point, towards the Left Hand, x utting the Root there- 


of in the Quotient, and the ſaid Cube Number under 


the firſt Point, and ſubtract it therefrom, and to the 


Remainder bring down the next Point, and call that 


the Reſolvend. 


34h, Triple the Quotient, and place it under the 
11 ; the Unit's Place of this under the Ten's 
Place of the Reſolvend ; and call this the triple Quo- 


 4thly, Square the Quotient, and triple the Square, 
and place it under the triple Quotient; the Units 12 


44 FExtraflion of the Cube Root. Part I. 
thts under the Ten's Place of the tripls E. Sener and 
call this the triple Square. 


th, Add theſe two together, in the ſame Order as 
N ſtand, and the Sum ſhall be the Diviſor. £ 


Gt yly, Seek how often the Diviſor is contained ĩ in 
the Reſolvend, rejecting the Unit's Place of the Re- 
ſolvend (as in the Square * and put the Anſwer 
in the Quotient. 


70575 Cube the Ficure laſt put in i the — — 
and put the Unit's Place thereoi under the Unit s Place 
of the Reſolvend. 


8hly, Multiply the Sgokie of. the Figure laſt put 
in the Quotient, into the triple Quotient, and place 
the Product under the laſt, one m more to the Left 
Hand. 4 
97 Multiply the triple Square by the F 1958614 | 
put in the Quotient, and "ah it under the laſt, one 
lace more to the Left Hand. 


1075 Add the three laſt Numbers together, in the 


= Order as they ſtand, and call that the Subtra- 
en 
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Example 1. Let 314432 be a Cubick Number, 
whoſe Root is required. | | 


14432(68 Root. 
eee 
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Aer. 4 


n . 
3 +4 a hl ud 


98432 Refolvend, | 
is Triple Quotient of 6. 
108 Triple Square of the Quotient 6, 


« 
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the tr 


1152 The Square'6f 8, by iple Quotient. 
864 The triple Square of the Quotient 6 by 8, 


4 : n 1 ; ; f 
98432 The Subtrahend. 
* T4 — ann I ES 


| 4 \j 

After you have pointed the given Number, ſeek 
what is the greateſt Cube Number in 314, the firſt 
Point, which, by the former little Table (Page 34), 
you will find to be 216, which is the neareſt that is 
eſs than 314, and its Root is 6 ; which put in the 
Quotient, and 216 under 3 14, and ſubtract it there- 
from, and there remains 98; to which bring down 
the next Point, 432, and annex to 98; ſo will it 
make 984.32 for the Refolvend. Then triple the Quo- 
tient , it makes 18; Which write down the Unit's 
Place, 8, under 3, the Ten's Place of the Reſolvend. 
Then ſquare the Quotient 6, and triple the Square, 


and it makes 108, which write under the triple & 


tient, one Place toward the Left Hand ; then add thoſe 

two Numbers together, and they make 1098 for the 
Diviſor. Then ſeek how often the Diviſor is con- 
tained in the Reſolvend (rejecting the Unit's Place 


WJ thereof), har is, how often 1090 in 9843, which is 


8 times; 
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8 times; put $ in the Quotient, and the Cube thereof 
below the Diviſor, the Unit's Place under the Unit's 
Place of the Reſolvend. Then ſquare the 8 laſt put 


in the Quotient, and multiply 64, the Square thereof, 
by the triple Quotient, 18; the Product is 1152; ſet 


this under the Cube of 8, the Units of this under the 
Tens of that. Then multiply the triple Square of the 
Quotient by 8, the Figure laſt put in the Quotient, 
the Product is 864 ; ſet this down under the laſt Pro- 
duct, a Place more to the Left Hand. Then draw a 
Line under thoſe three, and add them together, and 
the Sum is 98432, which is called the Subtrahend ; 

which being ſubtracted from the Reſolvend, the Re- 
mainder is nothing; which ſhews the Number to be 
a true cubick Number, whoſe Root is 68 that is, if 


68 be cubed, it will make 314432. 


For, if 68 be multiplied by 68, the Product will 
be 4624; and this Product, multiplied again by 68, 
the laſt Product is 31443 2, which ſhews the Work to 


. 1 
The Won 4 


4624 
. 68 


. 
27744 


— — 35, | 


The Proof. . 314432, | 
\ "Exanyle, 2. Let the Cube Root of 5735339 be 


required. eee eee 
After you have pointed the given Number, ſeek 


what is the greateſt Cube Number in 5, the firſt Point, 


hich 


1 
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which (by the little Table, Page 34), you will find to 
be 1; which place under 5, and 1, the Root thereof, 
in the Quotient; and ſubtract 1 from 5, and there 

remains 4; to which bring down the next Point, it 
makes 4735 for the Reſolvend. Then triple the 1, 
and it makes 3; and the Square of 1 is 1, and the 
Triple thereof is 3; which ſet one under another, in 
their Order, and added, makes 33 for the Diviſor. 
Seek how often the Diviſor in the Reſolvend, and 

proceed as in the laſt Example. OR 


| 5735339(179 Root. 
1 . c 


4735 Reſolvend. 


be; * 
"=" © > — 
2 


Z 3 The Triple of the Quotient 1, the firt Figure; | 


| 3 3 The triple Square of the Quotient 1. 
TTV 
3343 The Cube of ee Figure of the Root. 


3 147 The Square of 7, multipl. in the triple Quot. 3. 
X 21 Ihe triple Squ. of the Quot. multiplied by 7. 


or The Subtrahend. 3 
822339 The new Reſolvend. 


oh 


5+ The Trigh of the Quot. 17, the two firſt Fig, | 
867 The triple Square of the Quotient 17. 


8721 


. . 
729 The Cube of 9, the laſt Figute of the Root. 
= 4131 The Squ. of 9, multip. by the trip. Quot. 5 1. 
ö The triple Square of the Quotient 867 by g. 


— 


p 822339 The Subtrahend, | | 7 
ch . : In 
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In this Example, 33, the firſt Diviſor ſeems to be 
contained more than ſeven times in 4735, the Re- 
ſolvend; but if you work with q, or 8, you will find, 
that the Subtrahend will be n than the Reſol- 


vend. 
DD Some more Examples for Practice. 
$2461759(319 The Root 


5461 Reſolvend. 


: 


9 The Triple af ; 3. 
27 The triple Se, of 3. 


270 The Diviſor. 
1 The Cube of 1, the ſecond Flare.” 


[x1 


9 'The triple Quotient, by the Square of 1. Gs 
7 The triple Square, multipl. by 1, the 2d Fig. 


Hb 


2791 The Subtrahend. 


794 59 A new Reſolvend. 


The Triple of 31. 
2883 The triple Square of 31. 


8 


28923 The Diviſor. 


5 


729 The Cube of 9, the laſt Fi iure. 


7533 The Square of g, by 93 the Friple Quotient, = 


25947 The triple Square 2883 by 9. 
267073g The Subtrahend, 


— — 


- 
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1 $4604519(439 The Root. 
| 20604 Reſolvend. 


———— —— 


12 The Triple of 4. 
48 The triple Square of 4. 


492 The Diviſor. 


7 The Cube of 3 
18 The Square of 3, by the wiple Quotient. 
144 The triple Square by 3. 


15507 The Subtrahend. 


—— — 


5097519 The Refolvend. 
129 The Triple of 43. | 
5547 The triple Square of 43. 
55 599 The Diviſor. 
729 The Cube of 9. 
10449 The Square of 9 by 129. 
49923 The triple Square by q. 


| 4097519 The Subtrahend. Hoc 


. my 259069 


— p' > I e Inns = Eon ern 


- 6 — * — —— — — = * 
e e Oe ns oe er — 2 
— 


— 


— 2 ꝗ — 


_—_ — — a — - — - — 1 
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259697989{638 
216 


; 43697 Reſolvend. 


18 The Triple of 6. 
108 The triple . of 2 


1098 | The Diviſor. 


9 The Cube of 3, the 2d Figure. 
152 The triple Square of 3 by 18. 
324 The triple Square 108 by 3. 


34047 The Sabtrahend. 


I ꝛ— 


2 50989 Reſolvend. 


189 The Triple of 63. 
11907 The triple Square of bs: 


— 


119259 The Diviſor. 


912 The Cube of 8. 
12096 The Square of 8 by 189. 
95256 The triple Square 1 1907 by 8. 


96470 The Subtrahend. 


3917 The Remainder. 


2591) 
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25917050(295.9 

— ˙ In this Ex- 
17917 The Reſolvend. ample I annex 
— | 3 Cyphers to 

6 The. Triple of 2, the Remainder, 

12 The triple Square of 2. which makes 

—— | 8 | the 3d Reſol- 
126 The Diviſor, vend z by which 


means I bring 


729 The Cube of 9, che 20 Fig. one Place of 


486 The Square of g by 65. Decimals. Ard 
108 The triple Square by 9. ſo you may pro- 
— . ceed to more 
16389 The Subtrahend. decimal Places 
— | 5 at Pleaſure, by 

1528056 The Reſolvend. annexing three 

87 The * e of 9.  Cyphers to the 
2523 be triple Square of 29. next Remain- 
—̃ (DÄ— ͤ „ deͤeber, and carry- 
25317 The Diviſor. ing on the Work 

— — | as before. 


125 The Cube of 5, the 3d Fig. 
2175 The Square of 5 by 87. 
12615 The triple Square by 5. 
1283375 The Sobtrahend. | 
24468 1000 The Reſolvend. 


805 The Triple of 295. 1 
261075 The triple Square of 295. 
5 2611635 The Diviſor. EY | 
729 The Cube of , the laſt Figure. 
71685 The Square of 9 by 885. 
234067 The triple Square by 9. 
23508 50% The Subtrahend. 
8995921 The Remainder. 7 
8 5 . 2205+ 
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e 


+ 


: 14069 Reſolvend. 


6 The Triple of 2. 
12 The triple Square of 2. 
126 The Diviſor, 
512 The Cube of 8 
384 The Square of 8 by 6. 
96 The triple Square by 8. 
13952 The Subtrahend. _ 
117810125 New Reſolvend. 


84 The Triple of 28. 


2352 The triple Square of 28. 


23604 Diviſor. 


840 The Triple of 280. 


235200 The triple Square of 280. 


2352840 New Diviſor. 


"28 Code of p. 15 
21000 Square of 5 by 840. 
117bO % Triple Square by 5. 


—ä 


11 7810 125 Subtrahend. 


ample 


(the 
Place being re. 
jected); ſo you 


In this Ex- 


13952, 
being ſubtract- 


ed from the Re- 
ſolvend 14069, 
the Remainder 


17 0 


which bring 
down 810, the 


third Point, 
and it makes 


117810, for a 


new Reſolv. 
and the next 
Diviſor is 
23604, which 
ou cannot 
ve: in the 
ſaid Reſolvend 
. Unit's 


muſt put o in 
the Quotient, 


and ſeek a new 
Diviſor ( af- 


ter you have 
brought down 
your laſt Point 
to the Reſol- 
vend); which 
new Diviſor 
is 2352840 ; 
which you will 
find to be con- 
tained 5 times, 
So proceed to 
finiſh the ref 
of the Work. 


93759 


18 1 wo 


— 1 w K 


9 * 


* 0 1 — * TT 
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937$9-375070(45-42 
* 


— — 


29759 The Reſolvend. 


— — —äĩ4 


12 The Triple of 4. the firſt Fi igure. 
48 The triple Square of 4. 


—— 


Os. The Diviſor. 


125 The Cube of 5, the 2d 4 Pee 
zoo The Square of 5 by 12, the triple Quotient: | 
249 The triple Square by of 


27125 The Subtrahend. 


— —— 


253457 5 The Reſolvend. 


135 The Triple of 45. 
60% The triple Square of 45. 


60885 The Diviſor. 


64 The Cube of 4. 
2160 The Square of 4 by 135. 
24300 The triple Square by 4. 


2451664 The Subtrahend, 

18 291 1070 The Reſolvend. 

. 1362 The Triple of 45.4. 
618348 The triple Square * 45˙4. 
6184842 The Diviſor. 


8 The Cube of 2. 
5448 The Square of 2 by 1362. 
236596 The triple Square of 2 * 2. 


123724088 The Subtrahend. 


. The Remainder. | 
F 3, In 


— 


\ 


54. Extraftion of the Cube Root, Part I. 
In extracting the Cube Root of a mixed Number, 
always obſerve to make the decimal Part conſiſt of 
either three, ſix, nine, Gc. Places, that is, always 
to conſiſt of even Points, as in the laſt Example, 
where the decimal Places were five; to which I an- 
nexed a Cypher to make up ſix, and ſo l proceed to 
point it; and by that means I have a Point falls upon 


the Unit's Place of whole e ts PARK 15 muſt 
away 5 e, | 


To extra the Cunt Roor out of a 
Fraction. 


This is the ſame to do as in whole Numbers, ob- 
ſerve but the foregoing Directions for the true point- 
ing thereof; for, as was before directed, the Decimal 
n:uſt always conſiſt of three, fix, nine, Qc. Places; 
and if it be not ſo, it muſt be made ſo, by n 
of Cyphers, as is above ſaid. a 

It the Cube Root of a vulgar Fraction be required, 
you muſt firſt reduce it to a Decimal, and then extract 
the Root thereof. 


Examples of 9 follow, 


* . 
A * 


r 
; . 


2 2 ade,” n 
: . 
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- Example 1. Let the Cube Root of .4017191 79 be 
required. | 


401719179(. 737 Root. 
343 


587 19 Reſolvend. 


21 Tripleof 7. mY. 
2247 Triple Square of 7. 


” 1491 Diviſor. 


27 Cube of z. 
189 Square of 3 by 21. 
441 Triple Square by 3. 


| 460 17 Subtrahend. 


| 12702179 . 


7 9 Triple of 73. 
15987 Triple Square of 73- 4 


5 | 160089 Diviſor. 

| 343 Cube of 7. 50 
10731 Square of 7 bs 219. 

111909 Triple Square by 7. 

112985 53 Subtrahend, 


14062 36 Remainder. 


| Example 


56 Extraction of the Cube Noot. Part I. 
Example 2. Let the Cube Root of 0091416 be re- 
quired, 1 9 8 
: 3 x 
Bo. . 


16600 Reſolvend. 


15 The Triple of 5. 
RG triple 2 of 5; 


765 Diviſor. 
8 Cube of 2. 


60 The Square of 2 by x. | 
150 TIP Square by 2. 


15608 Subtrabend. 


992 | Remainder, 


Example 3. Let 5, be a vulgar rradion, whoſe 


Cube Root is required. 
By the firſt Rule of Chapter II. reduce the vulgar: 


Fraction to a Decimal. 
276) ooo 8115942 


201812 
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31 15942(.262 Root. 


10115 Reſolvend. 


—̃ — 


6 Tri ple of 2. 
4 Triple Square -of 2. 


; 8 Diviſor. 


— 


216 Cube of 6. 80 
735 Squ. of 6 b the Triple of 8 | 
| e triple Square by 6, 


_ Subtrahend, 


— — 


539942 Reſolvend. 


7 Triple of 26. 
2028 Triple Square of Y 


20358 Diviſor. 
, 

312 Square of 2 by 78. 
4056 r 2028 by 2. 


| 408728 Subtrahend. 


| "L088. Remainder. 


| You may prove FO Truth of the Work, by Sies 
the Root found, as was ſhewed in the firſt Example; 
and if any thing remains, add it to the ſaid Cube, 


and the Sum will be the given Number, if the Work 
is rightly performed, 


I will 


2 
1 


38 Multiplication of Feet, &c. Part J. 
I will ſhew the Proof of the fifth Example (Page 
o), the given Number being 229697989, whoſe 
Loot is 638, it being a ſurd Number, there remains 


3917. | 
638 
638 
5104 
10914 | 
2228 5 
The Square 4% %% 
"1. 2608. 8 
3236352 
1224132 
2442204 


The Cube 2 694072 
The Remainder add * 3917 


Proof equal to the given Numb. 299807089 
 $00SSSSSS090S99S90000 


Multiplicati 01 of Feet, Inches, and Parts. 


| is the - multiplying of Feet, Inches, c. I ſhall 
1 endeavour to lay down ſuch eaſy and familiar 
Rules, as may eaſily be underſtood by the meaneſt 
Capacity. | 3753462 a1 


Example 


Chap. 9. Multiplication of Feet, c. gg. 
Example 1. Let 7 Feet 9 Inches be multiplied by 
3 Feet © Inches, & 1 3en 


| 7 9 2 5 1 | 
3 6 83 
2 & $9 Fe 
23 3 Pts. 2 * n 
3 10 6 7 , 2 
1 IP; OE 
| GEL oe - 3 
27 16 EE 


Firſt, Multiply 9 Inches by 3, ſaying, 3 times 
9 is 27 Tacks which make 2 Feet , os ; ict, 
down 3 under Inches, and carry 2 to the Feet, ſay- 
ing, 3 times 7 is 21, and 2 that I carry make 233 

ſet down 23 under the Feet. 1 


pf] Then begin with 6 Inches, ſaying, 6 times 9 is 54 
Parts, which is 4 Inches and 6 Parts; ſet down 6 
Parts, and carry 4, ſaying, 6 times 7 is 42, and 4 
3 tthat[I carry is 46 Inches, which is 3 Feet 10 Inches; 
= which ſet down, and add all up together, and the 
Product is 27 Feet 1 Inch 6 Parts, "SIO 


Example 2. Let 75 F ect 7 nches be multiplied by 


9 Feet 8 Inches, CEO, ne: 

: F 8 
3 e : 
FF 

5 + 2 
3 4 8 Sies B <4 

— "Oo | | * I 
70 7 8 790 7 | 


Fit, Multiply by 9 Feet, ſaying, 9 times 7 h 
63, which is 5 Feet 3 Inches; ſet down 3, and carry. 
5, ſaying, 9 times 5 is 45, and 5'I carry is 5o ; ſet 
down o, and carry 5, ſaying, 9 times 7 is 63, and 5 

e | = WP 
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60 Multiplication of Feet, &c. Part I. 
is 68; ſet down 68, and proceed to multiply by 8 
Inches, ſaying, 8 times 7 is 56 ; the Twelves in 56: 
are four times; and 8 remains: Set 8 a Place to the 
Right Hand, and carry 4: Then multiply 75 by 8, 
and the Product is 600, and 4 that I carry is 604, 
which divided by 12, the Quotient in 50 Feet, and 
4 remains; ſet down 50 Feet 4 Inches, and add all 
up together, and you will find the Product 730 Feet 
7 Inches 8 Parts. 1 


I will repeat the laſt Example again, and ſhew 
another Way to work it, which, I think, is better, 
and more expeditious, when there are more Figures 
than one in the Feet; thus, 


bn os 
+ 4 4 
9.8 
680 3 
Et 64 25 24 
1 739 78 

. Multiply by 9 Feet, frſt,-as above directed; then, 
inſtead of multiplying by 8 Inches, let the 8 Inches: 
be xarted into ſuch aliquot or even Parts of a Foot, 
as you find to be contained in that Figure; if you take 
ſuch Parts of the Multiplicand,: and add them to the 
former ProduQ, the Sum will give the Anſwer : 
Thus, 8 Inches may be-parted into 4, and 4, becauſe 
4 is the third Part of 12. So, if you take the third 
Part of 75 Feet 7 Inches, and ſet it down twice, 
and add all together, the Sum will be 730 Feet 7 
Inches 8 Parts, he ſame as before; thus, ſay how often 
z in 7, which is twice; ſet down 2; then, becauſe 
twice 3 is 6, ſay, 6 out of 7, and there remains 1, 

ſor which you muſt add 10 to the 5, and it makes 153 
then the Threes in 15 are 5 times; ſet down Au, and, 

becauſe 3 times 5 is 15, there is o remains. Then go 
a ) 1 


2 


Chap. 9. Maltiplication of Feet, &c. 6x 


to the 7 Inches, ſaying, the /1'hrees in 7 are twice; 
ſet down 2 in the Inches; and becauſe twice 3 is but 
6, take 6 out of 7, and there remains 1 Inch, which 
is 12 Parts; then the Threes in 12 are 4 times, and 


o remains. So the third Part of 75 Feet 7 Inches, is 


25 Feet 2 Inches 4 Parts; which ſet down again, and 


add all together, the Sum is 730 Feet 7 Inches 8 
= Parts; the ſame as before, | ; 


BY Example 3. Let 97 Feet 8 ae be multiplie 4 
by 8 Feet 9 Inches, 


4 48 10 
* N 5 


854 7 2 


Begin, firſt, to multiply by 8 Feet, ſaying, 8 timee 


8 is 64 Inches, that is, 5 Feet 4 Inches; ſet down 4 


Inches, and carry 5, ſaying, 8 times 7 is 56, an 

5 I carry,is 61; ſet down 1, and carry 6, ſaying, 8 
times q is 72, and 6 I carry is 78, which ſet down: 
Then, inſtead of multiplying by g Inches, take the 
aliquot Parts of 12 which 9 makes, which is 6 and 3; 
6 Inches being half 12, and 3 the fourth Part; there- 
fore take the half of 97 Feet 8 Inches, which is 48 

Feet 10 Inches; and becauſe 3 is halt 6, you may 
take the half of 48 Feet 10 Inches, which is 24 Feet 
5 Inches; add all up together, and the Sum is 8 


DO 


54 
Feet 7 Inches. See the Work, as above. 


' - Example 


— 
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62 Multiplication of Feet, &c. Part I. 
Example 4. Let 75 Feet 9 Inches be A of 


17 Feet 7 Inches. 


+ | 15 3 _ 5 


1 bh 
1331 41 3 


In this Bae e, becauſe there are more than 12 
Feet in the Multiplier, therefore I firſt multiply the 
75 by 17 Feet; then becauſe the aliquot Parts in 7 


Inches are 4 and 3, that is, a third and a fourth, 1 
take the third Part of 75, Feet 9 Inches, which is 25 


Feet 3 Inches, and the Fourth Part thereof is 18 Feet 
11 Inches 3 Parts; then the aliquot Parts of 9 Inches 
are 6 and 3, that is, half and a fourth; therefore [ 


take half 17 Feet, which is 8 Feet 6 Inches, and the 
fourth Part is 4 Feet 3 Inches (not meddling with the 
7 Inches, becauſe that was multiplied into the ꝙ be- 
fore); then add all 'theſe together, and te TP is 
. 133˙ e 11 i Inches e 8 | | 


6 % 0 . 
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Example 5. Let 87 Feet 5 Inches be multiplied by 
32 Feet 8 Inches. Wo 


| F. I. ; 
87 5 
$8.78 7 
435 
R 261 P. 
| 4.3804; 
5 e 
11 0 
„„ 


7 — — * 


0s: 3 — | 

is Seight- N | 

Work here as in the laſt Example. After you have 

_ multiplied the Feet, then take the aliquot Parts of 8 

Inches, which is two Thirds; therefore take the third 

Part of 83 Feet 5 Inches and ſet itdown twice. I hus 

the zd Part of 87 Feet 5 Inches is 29 Feet 1 Inch 8 
Parts; ſet-this down twice Then the aliquot Parts of 
Inches are 4 and t, that is, a third Part and a 12th 
Part; therefore take a zd Part of 35, which is 11 

Feet 8 Inches, and a 12th Part of 35 is 2 Feet 11 

Inches; ſet all theſe one under another, and add them 

together, and the Sum is 3117 Feet 10 Inches 4 Parts. 
Example 6. Let 259 Feet 2 Inches be multiplied by 

48 Feeran Incliks, 015 v6 -5795- Zaobort. 
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Firſt, multiply the Feet; then take the aliquot Parts 


of 11, which will be 6, 4, and i, that is, an half, a 


third, and a twelfth ; therefore take the half of 297 


| Feet 2 Inches, which is 129 Feet 7 Inches, and a 
third Part is 86 Feet 4 Inches'8 Parts, and the twelfth 


Part of 259 Feet 2 Inches is 21 Feet 7 Inches 2 Parts; 


or (becauſe 1 is the fourth Part of 4), you may more 


readily take the fourth Part of 86 Feet 4 Inches 8 
Parts, which is alſo 21 Feet 7 Inches 2 Parts; then 2 
Inches are the ſixth of 12, take the fixth of 48 Inches, 
which will be 8 Inches, which place under the Inches ; 
then add all together, and the Sum is 12677 Feet 6 


Inches 10 Parts. See the foregoing Work. 


I ſhall ſet down only the Working of ſome few Ex- 
amples in Feet and Inches, and then proceed to multi- 


ply Feet, _—_ and Parts, Sc. 


1 F. I. 
179 3 246 7 
38 10 | * 
— — bag; 2 — —— 
„ ͤ §ð . 


10 | 


7 2 | 1-6: 6 | GH 11 © 
Product 6960 10 6 Produ@ 114 0 
28 e I. 
5 240 7 257 9 
S104 E . 40 
1476 2313 5 
123 3 6 128 10 6 
61 7 9 85 11 0 
12 0 0 21 1 9 
9 0 1 
— — . 
9064 11 3 — 


% 


Example 


MN £Y * 
"4 4 
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2 e 11. Let 7-Feet 5 Inches parts be mul- 
xgmple 11. Let 7- 9 27 


| tiplied by s Inches 3 arts. 4 
| rt” | 5 
N 1 1278 15 Tp Dy bas. ry PP 
| ers Sm bes | „ er rs 5 17 oo T7 i 
1333 Lo 2H. 7 4 Y j a O » . - | 
| | gan,” 8 £61 9. 
68.643 $ EY wy 5 $4 
#50 $::8:-$? — 
, eee 
25 age 6 2 7 


10 Gi Example, 1 firſt begin with 3 Feet, and' 
thereby multiply 7 Feet 5 Inches 9 Parts: Firſt, 1 
ſay, 3 times 9 is 27 Parts, that is, 2 Inches and 3 
Parts; ſet down 3 under the Parts, and carry 2, ſay- 
ing, 3 times 5 is 15, and 2 I carry is 17, that is, 1 
Foot 5 Inches; ſet down 5 Inches, and carry 1, and 
ſay, 3 times 7 is 21, and.1 I carry is 22; ſet down 
23 Feet, Then begin with 5 Inches, ſaying, 5 times 
9 is 45, which is 45 Seconds, which make 3 Parts 
and 9 Seconds ; ſet down 9 Seconds a Place towards 
the Right Hand, and carry 3 Parts, ſay ing, 5 times 
5 is 25, and 3 J carry is 28, Which i is 2 Inches and 
4 Parts; ſet down 4 Parts, and carry 2, ſaying, 5 
times 7 is 35, and 2 I carry is 37, which is 3 Feet 

1 Inch; ſet down 3. Feet 1 Inch, and begin to mul- 
tiply by 3 Parts, ſaying, 3 times ꝙ is 27 Thirds, that 
is, 2 Seconds and 3 Thirds; ſet down 3 Thirds, and 
carry 2, ſaying, z times 5 is 15, and 2 I carry is 17, 
that is, 1 Part and 5 Seconds; ; ſet down 5 Seconds, 
and carry I, ſaying, 3 times 7 is 21, and I I carry is. 
22, which is 1 Inch and 10 Parts, which ſet down, 
and add all up, and the Product is 2 + Feet 8 Inches 
6, Parts 2 Seconds 3 Thirds. 


” Note, That in yd Feet, Inches, me Parts, 
Sc. if Feet be multiplied by Feet, the Prod uct is Feet; 
LAG Feet. multiphed by Inches, the Product: is Inches; 

1 G 3 7:7 = 
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and the twelfth Part is Feet; and Parts multiplied. 
by Feet, the Product is Parts, and the twelfth Part 
thereof is Inches ; Parts multiplied by Inches, the 
Product is Seconds, and the twelfth Part thereof is 
Parts; and Parts multiplied by Parts, the Produ is 
Thirds, and the twelfth Part thereof is Seconds. So 
that if you begin to multiply Parts by Feet in the firſt 
Row, and Parts by Inches in the ſecond Row, and 
Parts by Parts in the third Row, the firſt Figure in 
every Row will ſtand a Place more towards the Right 

Hand, as you may ſee in the laſt Example. 


Example 12. Let 37 Feet 7 Inches 5 Parts be mul- 
tiphed by 4 Feet 8 Inches 6 Parts, 
"© hs 5 


5 


. 
83 
4 8 6 | 
150 5 8 8. by 
0:0 
| $3 6-5 . 
. - 8 1 | Qs, ey, 
„„ | 725 ig 7 FP: | 
177 1 5 O 6 (AY Tio Ht 43. 


Firſt, I multiply by 4 Feet, ſaying, 4 times 5 is 

20, which is 1 Inch 8 Parts; ſet down 8, and carry 
1, ſaying, 4 times 7 is 28, and 1 I carry is 29, which 

is 2 Feet 5 Inches; ſet down 5 Inches, and carry 2, 
ſaying, 4 times 7 18 28, and 21 carry is 30; ſet down 
o, and carry 3, and ſay, 4 times 3 is 12, and 3 is 15 
ſet down 15. Then I begin with 8 Inches; but, be- 
cauſe the Feet in the Multiplicand are more than 12, 
it will be the beſt Way to work for the aliquot Parts 
of 8; ſo here I work for 4 Inches, and ſet that down 
twice, 4 being the third Part of 12; therefore take 
the third Part of 37 Feet 7 Inches 5 Parts, which 
is twelve Feet fix Inches five Parts eight Seconds; 
ſet this down twice. Then begin with 6 Parts; but, 
inſtead of multiplying, take half 47 Feet 7 Inches 

- als 5. 


* 
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5 Parts (becauſe 6 is half 12), and ſet it a Place 
more to the Right Hand: Thus, the half of 37 Feet 
is 18, which I muſt. count 18 Inches, becauſe the 
Multiplier is 6 Parts; ſo the half of 37 Feet 7 Inches 

Parts, is 1; Foot 6 Inches 9 Parts 8 Seconds 6 
Thirds ; which ſet down, and add all up together, 
and the Sum is 177 Feet 1 Inch 5 Parts o Seconds 6 


Example 13. Let 311 Feet 4 Inches 7 Parts be 
_ multiplied by 36 Feet 7 Inches 5 Parts. 
. it | F. B. 1. 14 | 
gn 4 7 
36 7 * 


-, — ; 12 


1866 
933 i 


Sz 

CF : 4. 
77 r 4 , g 
5 8 
11 4 

0 

O 

0 


2 1 
27S 
1 © 

9 


6 — 


11402 2 4 11 ir 


In this Example, beeauſe the Feet both in the 
Mukiplier and Multiplicand are compound Num- 
bers, I firſt multiply the Feet one by the other; then 
take the aliquot Parts of 7 Inches, which are 4 Inches 
and 3, that is, a third and a foutth Part; ſo take the. 
third Part of 311 Feet 4 Inches 7 Parts, which is 103 
F. 9 I. 6 P. 4 S. and the fourth Part is 77 F. 

10 J. 1 P. 9 Sec. ſet theſe down one under another, 
dhe Feet under the other Feet; then the aliquot Parts 
; of 5 Parts are 4 and 1, that is, a third and twelfth » 
Part; ſo the third Part of 311 Feet 4 Inches 7 Parts 
is 103 F. 9 I. 6 P. 4 Sec. but becauſe the Multiplier 
1s Parts, it muſt be ſet a Place to the Right Hand, 


7 - 
% 4 5 
* 
oF 7 
. ; 
Fy R 


— =, — — = — — 
— 
= _ 2 = * — A = = 
— — —— — — 
- — — ä 2 — 5 So 
-- — ARA Þ — — 
— . 7 — > — — — 


2 —. — 
| = = 
= __ — — = 
———— - 
* Dr ee 
— — 
= - a — — 
: - 


do but obſerve the, 
| Row a Place more to the Right Hand. 
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that is, the 103 muſt be Inches, which is 8 Feet 7 
Inches; therefore I ſet down 8 F. 7 J. 9 P. 6 Sec. 
4 Th. Then, becauſe 1 Inch is a foùrth Part or 4 
Inches, therefore 'I take a fourth Part of 8 F. 7 J. 
9 P. 6 Sec. 4 Th. which is 2 F. 1 I. 11 P. 4 Sec; 
7 Th. which is the ſame as if I had taken a twelfth 
Part of 311 F. 4 I. 7P. Then for 4 Inches in the 


Multiplicand, inſtead of multiplying 36 Feet by it, 


take a third Part, becauſe 4 Inches is the third Part of 
12; ſo the tlird Part of 36 is 12 Feet, and the ali- 
quot Parts of) Parts are 4 and 3, that is, a third and 


a fourth; ſo the third Part of 36 is 12, which now 


is 12 Inches, that is, 1 Foot, and the fourth Part is 
Inches; add all theſe together, and the Sum will 
be 11402 Fect 2 Inches 4 Parts 11 Seconds 11 
Thirds. 1 


Example 14. Let 8 Feet 4 Inches 3 Parts 5 Se- 


conds 6 Thirds be multiplied by 3 Feet 3 Inches 7 
Parts 8 Seconds 2. Thirds. n | 


FLEETS: 


8 3 5 6 
* 2, 
4 6 * x 
9 1 8 
6 d 2 6 1 14 87 
6 9 3 8. 0 | i 
74480118 | 


( 
'? 
* 


29 5-4 1143: 2:3 8 11 8 © 4 


| $4 S312 4 $64.415360 he 7Þ:4 
In this laſt En en there is no Difficulty, if you! 
ormer Directions, and ſet every 


8 
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I ſhalt only fet down the Working of ſome few 
Examples more, and ſo conclude this Chapter. 


0 3 3 P. ö - - F. I. . 
321 7 3 . 
LES 
$04 5s 3 8. „„ 
$80: % 9 9 T. 5 10 7 11 8. 
3 39:7 6. r 
2988 2 10 4 6 310 10 10 10 


F. EF; 5 F. IL 
124 7 9 259 10 8 
. 1 
— my — _— — — 
496 2072 
134 8. 259 > 
. 034 $10. 6 F. 86 7 6 $8 
iS a a6: 21 7 10 T 
N e 
1 8 9 0 o o 0 
71 0 0+ „56 0.0 oOo © 
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\The Menſuration-of Sor xariclüt. | 


77 be i 
l ＋ z2+7 0M! 449 WEN 1 211 


Superficial Figures ane all ſuch. as have. only 1 and 
Breadth, not having any commenſurable Thi 458. 


F TY 0% SR x. 4 


8 0 UARE is a Geometrical Figure, boris 
four equal Sides, and as madly right (or ſquare) 


Angles, To find the ſuperficial Content thereof, 


this is, 


The RULE. 


Muttipty the Side into ſelf, and the Produdt is ;the | 


Content, 


1 | Let 
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72 Menſuration of Superfities.. Part II. 
Let ABCD be a Geometrical Square given, each 


"Side being We Yards, Poles, or other Meaſure ; 
1 Ge pe 14 


7 tlelf, 8 Produg 1s 199% which. 
is th 


— 


1 


wa — 75 * T | . 6 
35 NN 


By Scale and Compaſſes. 


Extend the Compaſſes ** 1, in the Line of Num- 


AT JI © 196 Product. 


bers, 10-143 the fame Extent. will reach. from the F 


ſame Point, turned forward to 196. 


Demonflration. Let each Side of the given Square be 
divided into 14 equal Parts, and Lines drawn from 
one angther, croſſing each other within the Square; ſo 


ſhall the whole, great Square he dividedrinto 1 96 little 


Squares, as you may Tee in the Figure above, equal to 


the Number of Square Feet, Vards, or Poles, or other 
3 By: econ Side was meaſured. 


4 II. Of 


» © Q@ WW ww 0 


Chap.'t. Menſuration of Superficies, 73 


$ . Of a PARALLELOGRAM, ar 
| Long Square. 


Paralletoyram 1 is a Figure having four sides, and 
A as many Right Angles, the oppoſite Sides there- 
ot being equal and parallel. To find the e 
Content We this ĩs 


The RULE. 


Maltiplythe Length by the Breadth, and che ro- 
duct is the ſuperficial Content. 


TH 11 

| | | 

| | BT. Bhs By 1. 

N SAATEE REE 
Dee 

Length — 18 
Breadth — 9 
Product —1 62 


Let ABC D be a long Square, the Length thereof 
18 Feet, and the Breadth g Feet; which multiplied 


together, the Product is 162, the ſuperbean} Content . 
thereof, - 


By Scale and Compaſſes. 


Extend the Compaſſes i in the Line of Numbers from 
1 to , the ſame Extent will reach from 18 down to 
162, the ſquare Feet. 


| H Demons 


14 Menſuration of Superficies, Part II. 
Demonſtration. If the Sides AB and CD be each 
divided into 18 equal Parts, repreſenting 18 Feet; 
and the Lines A D and B C each divided into 9 equal 
Parts, and Lines drawn from Point to Point, croſſing 
Each other-within the Figure ; thoſe Lines will make 
thereby ſo many little Squares as there are ſquare 
Feet; wiz. 162, | - . 


CRONIN MMM MMM Nx 
FI III. Of a Rjompus. 


Rhombus is a Figure repreſenting a Quarry of 
_ Glaſs, having four equal Sides, the Oppoſites 


thereof being equal, two Angles being obtuſe, and 


two acute, To find the ſuperficial Content thereof, 
this is | LF 3 


The RULE. 
Multiply one of the Sides by a Perpendicular let # 
fall from one of the obtuſe Angles to the oppoſite i 
Side, and the Product is the Content. 17 


Perpend. 13.42 A „ 

The Side 153535 ͤ—T 
6710 N. 
67:0 921 

| 1342 Ny; 

| . | | „ | 

product 208.010 C. 3 

. 3 R 


Let ABCD be a Rhombus given, whoſe Sides are 
each 15-5 Feet, and the Perpendicular E A is 13.42, 
which multiplied together, the Product is 208.010; 
which is the ſuperficial Content of the Rhombus, that 
is, 208 Feet and one hundredth Part of a Foot, 


By 


PT 0 


Oe Aptos * 
3 
p =% . "TAR 1 : 
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. EY Scale and — 

Extend the Compuiicn 185 1 to 1 3.42, that Extent 
will reach from 15.5, the ſame Way to 10 K cet the 
Content! 


Demonſtralion. Let CD be extended out to F, make- 
ing DF equal to CE, and draw the Line BF ; fo ſhall | 
the Triangle DBF be == to the Triangle AGE : 


For DF and CE are equal, and BF is equal to AE, be- 
cauſe AB and CF are parall el. Therefore the Paral- 
lelogram Abi is bans to the Rhombus: aD. 


xe HHV vd 
IV. 4 RHOMBOIDES. 


A Pombeides is a Figure having four Sides, the 
oppoſite whereof are equal and parallel; and 


alſo tour Angles, the oppoſite whereof are equal. To 
find the ſuperficial Content thereof, this 1 es 4 


The RU | Hh 
| Maltiply one of the longeſt Sides thereof by the 


Perpendicular let fall from one of the obtuſe Angles 


to one of the longeſt Sides, and | the Product! is the 
Content. 


Let 


= — — —— — — 
* — p —— — —— — * . _—_ _ — = — 
— . On — — h — 8 
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Sr: > 8 
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Let ABCD be a Rhomboides given, whoſe longeſt 
Sides, AB or CD, is 19.5 Feet, and the Perpendicu- 


lar AE is 10.2 ; which multiplied together, the Pro- 


duct is 198.9, that is, 198 ſuperficial Feet and g tenth 
Parts, the Content, 8 N | 

| Demonſiration. If DC be extended to F, 32 
CF equal to PE, and a Line drawn from B to F; ſo 


will the Triangle CBF be equal to the Triangle ADE, 


and the Parallelogram AEF B be equal to the Rhom- 
boides ABCD; which was to be proved. 


VESETIISECECEEII IEEE. 


$V. Of a TRIANGLE, 


A Triangle is a Figure having three Sides and three 
Angles. I'riangles are either right angled or 
oblique-argled Right-angled Triangles are ſuch as 


have one Right Angle. Oblique: angled Triangles are 


ſuch as have their Angles either acute or obtuſe. An 


obtuſe Angle is greater than a Right Angle, that is, 
it is more than 90 Degrees; and an acute Angle is leſs 
than a Right Angle, To find the ſuperficial Content 


thereof, this is 


The 


LY 


% 


„ 9 N OOO 
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RULE 


Let the Triangle be of what kind ſoever, multiply 
the Baſe by . half the Perpendicular, or half the Baſe 
by the whole Perpendicular ; or, multiply the whole 
Baſe by the whole Perpendicular, and take half the 


product; any of theſe three Ways will give the Con- 


tent. | 


Lit KI M6 5 DEED 


Right - angled Tri-; 

angle, whoſe Baſe is 
14.1 Feet, and the 
Perpendicular 12 F. 
Multiply 14 1 by 6, 
half the Perpendicu- 
lar, and the Product 
1584.6 Feet, the Con- 5 
tent. Or, multiply A 2 . E2R=n= i 


42 — 2 „ 6s an sa.ocos cc 
* 


14.1 by 12 the Pro- e e 
duct is 169.2; the half thereof is 84.6, the ſame as 
before. 15 | . 
14.1 Baſe. : 14 1 Baſe, 8 
6 Half Perpendiculax, 12 Perpendicular, 
$4.6 Product 35 169 2 Product. 

84.6 Half. 


Ey Scales and Compaſſes. 


Extend the Compaſſes from 2 to 14.1, that Extent 
55 reach the ſame Way from 12 to 84 6 Feet, the 
Content. ng ES | ; 


* 

> 

by 
* 64 1 
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es 5 ON es a 4 Ro. 
F | 5 E 3.9 Half Perp. 
. 6 N ITY « — — | 
4 Ws --% f 1386 
: 133% |. 
| 2.4. 60.06 Prod. 
A — 60.06 Produbt, 
15.4 Baſe 7.7 Half Baſe. 
7.8 Perpend. 7.8 Perpendicular, 
1232 616 
1078 539 


120.12. 60.06 Product. 


| 60.06 Half. 


Let ABC (Fig. 2), be an oblique-angled Triangle 
given, whoſe Baſe is 15.4, and the Perpendicular 
7.8; if 15.4 be multiplied by 3.9 (half the Perpen- | 
_ dicular), the Product will be 60.06 for the Area or 
ſuperficial Content: Or, if the Perpendicular 7.8 be 
multiplied into half the Baſe 7.7, the Product will be 
| 60,06 as before : Or, if 15.4, the Baſe, be multi- 
G plied by the whole Perpendicular 7.8; the Product 
13 Will be 120.12, which is the double Area; the Halt 
thereof is 60.06 Feet, as before. See the Work. 
| 
| 
| 


By Scales and Compaſſes. 


Extend the Compaſſes from 2 to 1 5.4. that Extent 
will reach from 7.8 to 60 Feet, the Content. 


Diemonſtration. If A D (Fig. 1.) be drawn parallel 
to BC, and DC parallel to AB; the Triangle ADC 
ſhall be equal to the given Triangle ABC. Hence 

the Paral'elogram ABC is double to the given Tri- 
angle; therefore half the Area of the Parallelogram Þ 

REES LEP 4 15 


{ 

k 
it! | % 
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is the Area of the Triangle. In Fig. 2. the Paralle- 

logram ABEF is alſo double to the Triangle ABC; 

for the Triangle ACF is equal to the Triangle ACD, 
and the Triangle BCE 1s equal to the Triangle BCD; 
therefore the Area of the Parallelogram 1s double 
to the Area of the given Triangle. Which was to 
be proved. 17 


7% find the Area of any plain Triangle, by 
having the three Sides given, without th 
Help of a Perpendicular. 


The RU LE. 


Add the three Sides together, and take half that 
Sum: Then ſubtract each Side ſeverally from that 
half Sum. Which done, multiply that half Sum and 
the three Differences continually, and out of the laſt 
Product extract the Square Root; which Square Root 

ſhall be the Area of the Triangle ſought. 


Example. Let ABC be a Triangle, whoſe three 
Sides are as followeth ; wiz. AB 43.3, AC 20.5, and 


: | BC 31.2, the Area is required. 

i- | 

> 

If 

1 1 43-3] 4-2 | 
8 Sides ] 31.2 | 16.3 þ Difterence 
7 es 20.5 27.0 | | 

s 550 ͤk 

j- 1 Half 47.5 
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Area 296.31 47.5 The half Sum. 
27 Difference. 


3325 
"IO 
1282.5 Product. 
156.3 Difference. 
38475 
7690 


12825 


20904. 75 Product. 

4.2 Difference. 
480% 
8361900 


—— k — — 


87799.9500(296.3x 
„ 
49)477 
441 
58)3699 
- 3510 


3933018395 9 8 
e 


$9261)62600 
EEE: 


3339 Remains. 


Demon- 
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Demonſtration, In the Triangle B CD, I ſay, if 
from the half Sum of the Sides, you ſubtract each 
articular Side, and 5 1 

multiply the half Sum _ | | | 
and the three Differ- | 
ences together conti- | 4 


nually, the Square Root 
of the Product ſhall be — 
the Area of the Tri- A 
angle. ü G . | 
"Firſt; by the Lines ID 


1 
BI, CI, and Dl, bi- F 

ſect the three Angles, 
which Lines will all 
meet in the Point I; 
by which Lines the. 50 — 2 
given Triangle is di- 

vided into, three new 10 
Triangles, CBI, DCT, and BDI; the Perpendiculars 

of which new Triangles are the Lines A], EI, and 
OI, being all equal to one another, becauſe the Point 
I is the Centre of the inſcribed Circle (by Euclid, 
Lib. 4. Prop. 4): Wherefore to the Side B C join 
CF equal to DE, or DO; ſo ſhall B F be equal to 
por the Sum of the Sides; viz. T BC+LBD+zx 

And BA BFC; for CA CO and OD=CF; 

therefore CD AF; and AC=BF—BD, for BE 

BA, and ED=CF ; therefore BD BA CF, and 
 CF=BF—BC. So Che: | 8 


J 
— bond = — — 
_ Ne — 8 


a 
N 


* 


Then make CK CF, and draw the Perpendicu- 
lars FH, GH, and K H, and extend BI to H; becauſe 
the Angles FCK TFH K are equal to two right An- 
gles (for the Angles F and K are Right Angles) equal 
allo to FCK -ACO (by Euclid, 1. 13) and the An- 
gles ACO AIO are equal to two Right Angles; 

therefore the Quadrangles FC KH and AIO are alike; 

and the Triangles CFH and AIC are allo ſimilar. 
= the Triangles BAI and BFH are likewiſe ſi- 


From 


82 . Menſuration of Superficies. Part II. 
From this Explanation, I fay, the Square of the 
Area of the given Triangle will be BF q x IA BE 
XBAXCAXCEF. In Words; | 

The Square of BF (the half Sum of the Sides) mul- 
tiplied into the Square of IA (=IF=IO) will be 
equal to the faid half Sum nen into at the 
three Differences. 

'For IA: BA::FH:BF; and IA: CF: Ac: 
FH; becauſe the 8 . 68 are ſimilar. By Euclid. | 
Lib. 6. Prop. 4 | 
| Wherefore D the Extremes and Means 
in both, it will be IAN BF x FH = BA x CAxCP 
xFH; but FH being on both Sides of the Equation, 
it may be rejected; and then multiply each Part by 
BF, it will be BF qxIA q BF BA x CA x CF, 

Which was to be demonſtrated. 
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FVL Of a TRAPEZIUM, 


Trapezium i is a Figure having 4 unequal Sides, 
and oblique Angles. To find the Area or ſu- 
perficial Content thereof, this is 


The RULE. 


Add the two Perpendiculars together, and take half 
the Sum, and multiply that half Sum by the Diagonal, 
or multiply the whole Sum by half the Diagonal, the 
Product is the Area. Or you may find the Area's of 
the two Triangles, ABC and ACD (by Section V.), 
and add thoſe two Area's together, the Sum ſhall be 
the Ares of the Trapezium. 
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BF=30.1- 
6 DE=24-5 


= +- Sum 546 
4 5 Half 27.3 
. AC 80. 8 


1365 
5 2184 


Area 2197.05 


Let ABCD be a Trapezium given, the Diagcnel 
whereof is 80.5, and the Perpendicular BF 30. i, and 
the Perpendicular DE 24.5 ; theſe two added toge- 
ther, the Sum is 54.6, the Half thereof is 27.3, which 
multiplied by the Diagonal 80.5, the Product is 
2197.65, which is the Area of the 'I'rapezium; or if 
40.25, halfthe Diagonal, be multiplied by 5 4.6, the- 
whole Sum of the Perpendiculars, the ProduRt is 
2197.6 5, the ſame as before. 


5 
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By Scale and Compaſſes. 


Extend the Compaſſes from 2 to 54.6 ; that Extent 
will reach from 80.5 to 21976.65, the Area, 


Demonſtration. This Figure ABCD is compoſed of 
two Angles ; the Triangle ABC 1s half the Paral- 
lelogram AGHC: Alſo the Triangle ACD is equal 
to half the Parallelogram ACIK, as was proved, Sect. 
V. Wherefore the Trapezium AB CP is equal to 
half the Parallelogram G HI K. To find the Area 
HI=BF+DE ; therefore 4 HIXAC (SKI GH) 
_ =Area of the Trapezium. Which was to be proved. 


cheokorhortortirtrtorturhyckerteckethycheckecuckekects | 
$ VII.. Of Irregular Frou RES. 


T Rregular Figures are all ſuch as have more Sides 
than four, and the Sides and Angles unequal. All 
ſuch Figures may be divided into as wany Triangles 
as there are Sides, wanting two. To find the Area of 
fuch Figures, they muſt. be divided into Trapeziums 
and Triangles, by Lines drawn from one Angle to 
another; and ſo find the Area's of the Trapeziums 
and Triangles ſeverally, and then add all the Area's 
together; ſo will you have the Area of the whole 
Figure: | | 
Let ABCDEFG be an irregular Figure given to 
be meaſured ; firſt, draw the Lines AC and GD, and 
thereby divide the given Figure into two Trapeziums, 
ACGD and GDEF, and the Triangle ABC ; of all 
which I find the Area's ſeverally. : 8 
Firſt, I multiply the Baſe AC by half the Perpen- | 
dicular, and the Product is 49 6, the Area of the | 
Triangle ABC. „„ | ; 


Then 


— — . 
** N 


P 
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Then for the Trapezium ACG, the two Perpen- 
diculars, 11 and 6.6, added together, make 17.6; the 
half thereof is 8.8, multiplied by 29, the Diagonal ; 
the Product is 255.2, the Area of that Trapez um. 
And ſor the Trapezium GDEF, the two Perpen- 
| diculars, 11.2 and 6, added together, make 17.2; the 
half thereof is 8.6 ; which multiplied by 30 5, the 
Diagonal, the Product is 262.3, the Area thereof. 
All theſe Area's added together, make 567.1, and ſo 


much is the Area of the whole irregular F igure. See 
the Work. : 


2 


2 rr 


= 
Ke — ref <5 oy 


* 

4 

3 

2 

4.1 

9 

- Þ 
13 
" 
| 

85 

2 
5 
4 


24.8 Baſe AC. | 11 Perpendicular, 
E. - 2 Half Perpendicular, 

49.6 Area of ABC, 17.6 Sum. 

8.8 Half. 

29 Diag. CG. 

702 

176 
| 255.2 Area of ACGD. 
888 1 


11.3 


by Menfuration of Superficies, Part II. 
""P Ha * ; 


1830 
2440 
262.30 Area of GDEF. 


255.2 Area of ACGD, 
49.6 Area of ABC. 


— 
ta 


4 


8.6 Half Sum. 


567.1 Sum of the Areas. 


This Figure being compoſed of Triangles and Tra- 
peziums, and thoſe Figures being ſufficiently demon- 
| ftrated in the Vth and VIth Sections aforegoing, it 
will be needleſs to mention any thing of the Demon- 
ſtration thereof in this Place. 


N e HOKOKNOKKOKK 
8 VIII. Of Regular POoLVYOONõ. 
R. Har Hure, are all ſuch Figures as have more 


than four Sides, all the Sides and Angles there- BM 


ot being equal. Polygons are denominated from the 
Number of their Sides and Angles. 


1 Pentagon. 

6 Hexagon. 

7 Equal Sides and | Heptagon. 
If the Figure { $ £0 Angles, it 1s 4 Octagon. 


conſiſts of called a Re- Enneagon. 
18 gular Decagon. 

= Endecagon. 

120 | Dodecagon, 


To 
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To find the Area or ſuperficial Content of any regu- 
lar Polygon, this is 
The RULE. 
Multiply the whole Perimeter, or Sum of the Sides, 
by half the Perpendicular let fall from the Centre to 
the Middle of one of the Sides ; or multiply the haif 


Perimeter by the whole Perpendicular, and the Pro- 
duct is the Arca. | | 


4 
—— . EY 
43.8 Half Sum of the Sides, 
12.64 The Perpendicular. 
43.8 Half Sum. 
10112 8 
3792 | 8 | : 
5056 | 87.6 Sum of the Sides. 
— 6.32 Half Perpend. 
5 53,632 Area. | 
ata 1752 
2628 
5250 


553.632 Area. 
12 . Let 


[1 : 
M 
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Let HIKLMN be a regular Hexagon, each Side 
thereof being 14.6, the Sum of all the Sides is 87.6, 
the half Sum thereof is 43.8, which multiplied by the 
Perpendicular GS 12.64, the Product is 553.63: 
Or, if 87.6, the whole Sum of the Sides, be multi- 
plied by half the Perpendicular 6.32, the Product i; 
353.63, the ſame as before, which is the Area of the 
given Hexagon. | 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 12.2, that Extent 
will reach from 43.8, the ſame Way to 353.63: Or, 
extend from 2 to 12.2, that Extent will reach fro 
87.6 to 553.63. 


Triangles, that is, five whole ones, and two Halves ; 
therefore the Parallelogram is equal to the Hexagon. 


/ 


A TABLE 


Demonſtration. Every regular Polygon is equal to 
the Parallelogram, or long Square, whoſe Length is 
equal to half the Sum of the Sides, and Breadth equal 
to the Perpendicular of the Polygon, as appears by 
the foregoing Figure; for the Hexagon HIKLMN 
is made up of ſix equilateral Triangles : And the Pa- 
rallelogram OPQR is alſo compoſed of fix equilateral F 


0 


— 
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 ATABLE for the more ready finding 


the Area of a Polygon. 


2 4 — 


wy iN Names. Multipliers. 
ns Trigon 433013 
4 Tetragon 1.000000 
5 Pentagon 1720477 . 
6 | Hexagon 2.598076 | 
7 Heptagon 3.633959 
8 Octagon 4 828427 
9 Enneagon | 6.181827 
10 Decagon 7.694209 
11 [ Endecagon | 8.5 14250 
12 + | Dodecagon | 9.330125 | 


Multiply the Square of the Side by the tabular 


Number, and the Product is the Area of the Polygon. 


How to find theſe tabular Numbers. 


Theſe Numbers are found 
by Trigonometry, thus: 
Find the Angle at the 
Centre of the Polygon by 
dividing 360 Degrees by 
the Number of Sides of 
the Polygon. N 


Example. Suppoſe each 
Side of the Dodecagon 
annexed by 1, and the Area 
be required, 


Ix Divide 


— > 
— — . — — 
— wy <-"" 
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Divide 360 by 12 (tne Number of Sides), and the 
Quotient is 30 Degrees for the Angle ACB ; the Half 
thereof is 15, the Angle DCB, whoſe Complement to 
g2 Degrees is 75 Degrees, the Angle CBD : Then ſay, 


As e, DCB 15, Degrees is Co- ar. 0.58700, 
to 5 the Half-ſide DB. Log. 1.698979 
ſo is s, CBD 73 Degree, 90984944 


to the Perpendicular CD 1.866025 o. 270918 


Then 1.856025 multiplied by . 5 (che Half ſide) 
the Product is 9.330125 the Area of the Dodecagon 
required. | 


OE IT TEC LET EEE EEEEEEY 


$ IX, Of a Cincis.. 


A Circle is a plain Figure, contained under one 
Line, which is called a Circumference, unto 
which all Lines drawn from a Point in the Middle of 
the Figure, called the Centre, and falling upon the 
Circumference thereof, are all equal the one to the 
other. The Circle contains more Space than any 
plain Figure of equal Compaſs. | 


Problem 1. Having the Diameter and Circum- 
ference, to find the Area, 


The R UL E. 


Every Circle is equal to a Parallelogram, whoſe 
Length is equal to half the Circumference, and the 
Ereadth equal to half the Diameter; therefore _ 

_— & 


% 
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ply half the Circumference by half the Diameter, and 
the Product is the Area of the Circle. 


35.5 Half Circumf. | 
11.3 Half Diameter. 


— — 


— —ũà——ñä Ʒ —— 


401.15 Area. 


Thus, if the Diameter of a Circle {that is, the 
Line drawn croſs the Circle through the Centre) be 
22.6; and if the Circumference be 71, the Half of 
71 is 38.5, and the Half of 22.6 is 11.3; which 
multiplied together, the Product is 401.15, which is 
the Area of the Circle. | 9 
Demonſiratian. Every Circle may be conceived to be 
a Polygon of an infinite Number of Sides, and the 
Semidiameter muſt be equal to the Perpendicular of 
ſuch a Polygon, and the Circumference of the Circle 
equal to the Periphery of the Polygon; therefore half 
the Circumference, multiplied by half the Diameter, 
gives the Area as aforeſaid. i. 


Or (with F. Ignat. Gaſton Pardies), ** Every Circle 
* is equal to a Rectangle Triangle, one of whoſe 
Legs is the Radius, and the other a Right Line 
* equal to the Circumference of the Circle: For 
* ſuch a Triangle will be greater than any Polygon 
* inſcribed, and leſs than any Polygon circamſcribed, 
* by the 24th, 28th, 26th, and 27th Articles of the 
fourth Book of his Elements of Geometry; and 
| Therefore muſt be equal to the Circle. : 


te For 
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„For (ſays he) ſhould it be greater than the 


“Circle, be the Exceſs as little as it will, a Polygon. 
* may be circumſcribed, whoſe Difference, from the 
Circle, ſhall be yet leſs than the Difference between 
that Circle and the Rectangle Triangle; and that 


that Polygon will be leſs than the Triangle, is ab- 
_« ſ{ard;. and if it be ſaid, that this rectangled Tri- 
angle is leſs than the Circle, an inſcribed Polygon 
may be made, which ſhall be greater than that Tri- 
angle; which is impoſſible. 


This cannot but be admitted as a Principle, 


That if two determinate Quantities, A and B, 
are ſuch that if every imaginable Quantity, 
which is greater or leſs than A, is alſo greater or 


leſs than E, theſe two Quantities A and B mult be 


85 equal. 


And this Principle being granted, which is in 
* a manner ſelf evident, it may directly be proved, 
that the Triangle (before mentioned) is equal to 


* the Circle; becauſe every imaginable inſcribed 
Figure, which is leſs than the. Circle, is alſo leſs 


« thanthe Triangle; and every circumſcribed Figure, 
ac * than the Circle, is alſo greater than the. 


riangle.“ 


Problem 2. Having the Diameter of a Circle, to 


find the Circumference. 


As 7 to 22, ſo is the Diameter to the Cireum- 
ference. _ | 5 | | 

Or, as 113 to 355, ſo is the Diameter to the Cir- 
cumſerence. | 


Or, as 1 to 3.141593, ſo is the Diameter to the 


Cireumference. 


Let the Diameter (as in the former Circle) be 22.6, 


this multiplied by 22, and the Product is 497-2 3 
which, divided by 7, gives 71,028 for the Circum- 


ference. 


% 


In rn . as >— Pe Y 
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ference. Or (by the ſecond Proportion) if 22.6 be 
multiplied by 355, the Product will be 8023; this 

divided by 11 3, the Quotient 1s 71, the Circum- 

ference. Or (by the third Proportion) if 22.6 be 

multiplied into 3.141593, the Product is 71.0000018 
the Circumſerence ; which two laft Proportions are 
0 ST 


. . 
7 2 — — —— aa Penny mm — — r 
N * : wv Lakes 2 * — 12 2 - * 1 £ 
4 «EX > — IG > - - * a Yy I” FT ac 1 — * 3 < * 
„FEE Y n * s” K ==. 
by — - 2 \ n 7 £4 ef EIA * a =; 1 
- R . rey. g > : 
2 3 
22 os ' 


22.6 BRETT | 

22 22.6 4 

: 452 2130 y 

452 710 : 

710 4 

7)497-2(71.028 2 1 

YR 113)8023.01(71 [Y 

Os OB. 7 1 

3.141593 1 1 

22.6 113 YH 

nm pe SL 13 1 

18849558 3 F 

| 6283186 7 - 0 00 5 

6283186 

- 1.0000018 

Buy Scale and Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 113 
to 355, or from 1 to 3,14159 ; that Extent will reach 
from 22.6 to 71. 5 | 

The Proportion of the Diameter of a Circle to the 
Circumference was never yet exactly found, notwith- 
ſtanding many eminent learned Men have laboured 

very far therein; among which the excellent Yan Culer 
hath hitherto outdone all, in his having calculated the 
ſaid Proportion to 36 Places of Decimals, which are 
engraven upon his Tomb ſtone in St. Peter's Church 

in Leyden; which Numbers are theſe; 
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Diameter. 
1.c0000.00000.00000.00000.00000.00000.00000, 


Circumference. 0 
3.14159 26535.89793.23846.20433.83279.50288, 


Of which large Number theſe ſix Places, 3.14159, 
anſwering to the Diameter 1.00000, may be ſufi- 
cient ; of the three Proportions, as 7 to 22, 113 to 
355, and 1 to 3.14159, I ſhall leave my Reader to 
uſe which of them he pleaſes, but ſhall commend the 
laſt two as molt exact, tho' the frit be moſt in Uſe; 
but in the following Work I ſhall uſe ſometimes one 
of them, and ſometimes another; but for the molt 
Part that of Yan Culen, as being moſt exact. 

Problem 3. Having the Circumference of a Circle, 
to find the Diameter. : PORT rs” 


As 1 is t0.318309, ſo is the Circumference to the 
Diameter. --:-- -.-- 1 0 5 
Or, as 355 to 113, ſo is the Circumference to the 
Diameter. 3535 . 
Or, as 22 to 7, ſo is the Circumference to the 
Diameter. 8 5 


Let the Circumference be 71 (as in the former 
Circle), if. 318309 be multiplied by 71 (as by the 
firſt Proportion), the Product will be 22.599939 for 
the Diameter. Or, by the ſecond. Proportion, 113 
multiplied by 71, the Product is 8023; which divided 
by 355, the Quotient will be 22.6 the Diameter. Or, 
by the third Proportion, 71 multiplied by 7, the Pro- 


duct is 497 ; this divided by 22, the Quotient is 


22.590, the Diameter. 


318309 
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113 e 
— 3 71 7 
319309 — — | 
2228163 I13 22)497(22.59 
— 791 44 
22599939 HE Eras 
355)38023(22.6 57 
; had 44 
| 923 130 
; 710 110 
2130 200 
8 SLED. 198 
X TE | | 8 2 


Thus, by both the firſt Proportions, the Diameter 
is 22.6, but by the laſt it falls ſomething ſnort. 


ö 
, 


By Scale and Compaſſes. 


Extend the Compaſſes from 3.14159 to 1, that 
Extent will reach from 71 to 22.6, which 1s the Dia- 
meter ſought. 
Or, you may extend from 1 to 318 zog. 
O from 22 to IS | 
| Orfrom355 to 113; the ſame will reach from 71 
to 22.6, as before. „ | 
Note, That if the Circumference be 1, the Diame- 
ter will be .318309. | 


mY 


| Problem 4. Having the Diameter of a Circle, to 
find the Area. a | 


All Circles are in Proportion one to another, as 
are the Squares of their Diameters (by Euc. 12.2). 
Now, the Area of a Circle, whoſe Diameter is 1, will 
de 785 398, according to Van Culen's Proportion be- 

8 tn 


96 Menſuration of Superficies. Part II. 
fore-mentioned ; but for Practice .7854 will be ſuf- 
ficient : Therefore, 5 


As 1 (the Square of the Diameter 1) is to. 7854, 
ſo is 510.76 (the Square of 22.6, the Diameter of 
the given Circle) to 401.15 (the Area of the given 
Circle) ; But, 


According to Metius's Proportion, 


As 452: 355 :: 510.76: 401.15, the ſame az 
before. 55 2 


But, if yod uſe Archimedes's Proportion, ſay, 


As 14: 11: : 510.76: 401.31; which Area is 

greater than by the two former Proportions ; though 

in ſmall Circles this is near enough the Truth. See 
the Working of all theſe. 


22.6 Diameter of the former Circle. 
22.0 e | 


1356 
452 
452 


—— — 


© = 510.76 The Square of the ſaid Diameter. 


Avi: 7854: 51076 
7864 


204304 
255380 
408608 


357532 


401.1 50904 the Area, 
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By Scale and Compaſſes, 


The Extent from 1 to 22.6, being twice turned 
over from .7854, will * at t the laſt upon 401.15, 
the Area. EE, | 

He fe 452: 355 1: 510.96 
4 355 


452 I 255380 
19 255380 
"153289: 


452)181 319.80(401.15 
| : 808 TO: 


"79 = 
452 


————ð — 


678 
452 


E 


* * 1 * " 4 
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4 | 
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32 
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98 Menſuration of Superficies. Part II. 
As 14:41:10.6 
8 | . 11 


14)5618.36(401.31 
ow 


18 
14 
43 
42 
. 
14 


2 


Problem 5. Having the Circumference of a Circle, 
to find the Area. 1 0 


Becauſe the Diameters of Circles are proportional 
to their Circumferences ; that is, as the Diameter of 
one Circle is to its Circumference ; fo is the Diameter 
df another Circle to its Circumference : Therefore the 
Areas of Circles are to one another, as the Squares af 
the Circumferences. And if the Circumference of a 
Circle be 1, the Area of that Circle will be. 07958; 
then the Square of 1 is 1, and the Square of 71 (the 
Circumference of the former Circle) is 5041. There- 
fore it will be, i | 


$q. Cir. Area. 84. Circumf. 
As. 1: eis: % 


5041 
7958 
22 31832 
« 397900 
88 491. 16278 


Or 


Pn = —_ . a . 
Ma Re Rr EE CE RE ARCS 
PASS COT oe Bt E N 4 — 3 5 a | 
Or AO ING WIRE KO bo j to, e e : 
7 * 4 —_ * n 2 4% 2 2 n 2 "4 4H 
* r BG Pg (+ 19 Me 7255 E n A Vx 55 Vary ws 8 r r ra 0 5 
9 { 1 8 N r * 4 8 N e 
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Or thus: 


As 88: 7 :: 5041 
a 2 


88 8)35287(400. 98 Area. 
* 


79 


355: ” 780 | 
$ :: 704 


1420 5 WS -; 


Or, As-1446 e113 :: 5041: ww 15 Area. 


Problem 6. By having the Diameter, to find the Side 
= ofa Square that is equal in Area to that Circle. 


if the Diameter of a Circle be 1, the Side of a- 
A Snare equal thereunto will be .8852. Therefore, 
= As1: ,8862z :; 22. 6 (the Diameter) 

22.0 


W | = S008 
} 17724 
17724 
To 20.02812 the Side of the Square AC. 


— 


100 Menſuration of Suptrficies. Part Il. Ct 


Let the Diameter of the Circle EF or GH, be 
22 6 (as before), to find the Side of the Square AC, 
AD, Cc. If .8862 be multiplied by Fx the Pro. 

duct is 20.0281 2, which is the Side of a Square, equal 
in Area to the Circle given; for if 20.02812 be mul 
tiplied Square-wiſe, that is, by itſelf, it will produce 
401.1255907 344, which is nearly equal to the Ares 
found in the laſt Problem. 


You may find the Side of the Square equal, by ex- 
tracting the Square Root out of the Area of the given 
Circle. 


\ 12 5 
* 
"= 
1 
SY 
* 
275 
1 
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40 1•1 520.0287295 Side of a Square. 
4002) 01. 1 £00 | 
8004. 


40048) 349600 
0-0 + + 5 $0304 


29216 
28034 


1182 
801 

5 381 | 
360 


a. B. By this Method of extracting the Square” 
Noot of the Area, you may find the Side of a Squase 
;- WE £4ual to any plain Figure, regular or irregular. 


Problem 7. By having the Circumference, to ind 
the Side of the Square equal. 


If the 8 of a Circle be 1, the Side of 
3 e Square equal will be. 2821. Therefore, 
F As 1. 2821 :: 71 (the Circumference). 


71 


2821- 
19747 


20. 0291 the Side of the Square. 
K 3 Problem. 
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* Problem 8. Having the Diameter, to ſind the Side 
1 of a Square, which may be inſcribed in that Circle. 
| NE If the Diameter of a Circle be 1, the Side of the 
Square inſcribed will be .7071. Therefore, 
As 4 074: 3 $3.0 
IS | 


42420 
14142 
8 14142 


To 16. 9804 the Side EG inleribed, 
Or, if you ſquare the Semidiameter, and double that 
Square, the Square Root of the doubled Square will 
be the Side of the Square inſcribed. For (by Buclis, 
1.47), the Square of the Hypothenuſe EG is equal to 
the Sum of the other two Legs, EQ and OG. 
11.3 Semidiameter, 
11.3 
339 
113 
113 
127.4 6 the Squ. of EO, which double, be. 
(cauſe EO g OG. 


255.380 £.93 Root, which is the Side of the d 
I ns 5 | 


— — 4 


2560155 
125 
— 
309) 3038 
2781 


* 


3 98) 287 
25504 


196. 


Proba 


de 
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Problem 9. Having the Circumference, to find the 
Side of a Square which may be inſcribed. _ 


If the Circumference be 1, the Side of the Square 


inſcribed will be .2251. Therefore, 


AS 1: .2256t 3: 2 


15.9821 the Side of the Sq. EG. 


Becauſe that in each of the four laſt Problems, wiz. 
the 6th, 7th, 8th, and gth, there 1s a Proportion laid 
down, it will be eaſy to work them with Scale and 
Compaſſes ; for if you extend the Compaſſes from the 
firſt to the ſecond, that Extent will reach from the 
third to the fourth:. As in the laſt Problem, where 
the Proportion is as 1 to. 2251, ſo is 71 to the Side 
of the Square 15.9821. Here extend the Compaſſes 
trom 1 to. 2251; that Extent will reach from 71 to 
15.98; and ſo of the reſt. But the fifth muſt be 
wrought like the fourth, thus; extend the Compaſſes 
from 1 to 71; that Extent turned over the ſame way 
from . 079 58, will fall, at laſt, upon 401.15. 


Problem 10. Having the Area, to find the Dia- 
meter. 8 | ö 
If the Area of a Circle be 1, the Square of the 
Diameter thereof is 1.2732. Therefore, 


; % 1 5 | A res 
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Area. Sq. Diam. Area. 

As 1 : 1.2732: : 401. 15, 
401. 1 


63660 
12732 


119 
Wl. | | E 


510. 7441 dess 599 the Dia. 
58 


429 - 
84 
44502674 


2425 


3 — —— _ - - 
— — — yo — — 
— 9s. > woo ney — — 
— — = — 
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— 
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4509144947 
2 581 


451 80436080 
eren 


44-4 — — 
—— — 


- — 
- — 


By Scale and Compaſſes. 


Extend the Compaſſes from 1. to 1.2732 ; that Ex- 
tent will reach from 401.15 to 510.74, Ee. Then: 
divide the Space between 1 and 510.74 into two 
equal Parts, and you'll find the middle Point at 22.6. 
Qr you may divide the Space upon the Line of Num- 
bers, between 401.15 and .7854, into two equal 

Parts, and one of thoſe Parts will reach from 1 to 
22,0, the Diameter ſought, 


—_ - 
— "2 — 922 2 — — — * - - — - 
CY — - — — ä—mhĩ—[V — 3 
1 „ 4-0 IT AC OE A ITY _w_ 
* 


| Problems 
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Problem 11. Having the Area, to find the Circum- 
ference. | : e 


8 If the Area of a Circle be 1, the Square of the 
Circumference will be 12. 56637. Therefore, 


Ar. 84. Circumf. Area. 
As 1: 12.586637 :: 401.15 : - 
401.15 


283185 

1256637 
1256637 

50265 480 


oo TN En he Oy Circumf. 
40 99932550070. 9995 Root. 


1409) 14099 

12681 

14189) 141893 
12770 


141989) 1419225 
1277901 
1419989)14132450 
12779901 


118580 
By Scale and Compaſſes. 


Divide the Space between 401.15 and 07958, up- 
on the Line, into two equal Parts; one of thoſe 


Parts will reach from 1 to 71, the Circumference 
fought, e 


Problem 
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Problem 12. Having the Area, to find che Side of 
a Square inſcribed, 


If the Area of a Circle be 1, the Area of a Square 
inſcribed within that Circle will be. 6366. There- 
fore, | : Rs: 
As 1: 401.15 : . 6366 
56366 
240690 
240690 
120345 
240690 


© tg ——__—_— — 


255-372090{1 598 Root, which is the Side of 
. 


(the Square ſought. 
25)155 
125 
309) 3037 
ll 


3188) 25620 
25504 


11690 


The ſame Reaſon may be given for the laſt Pro- 
portion, that was given before for the Proportion of 
Circles to the Squares of their Diameters and Circum- 
ferences; for not only the Squares of the Diameters 
and Circumferences are in Proportion to the Circles 


they belong to, but alſo all Figures inſcribed or cir- 


cumſcribed, have the Squares of their like Sides pro- 
portioned to the Circles they are inſcribed in, or cir. 
cumſcribed about; and alſo to the Figures themſelves: 
The Square of any Side of one Figure is to the Area of 


that 
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that Figure, as the Square of the like Side of another 
ſimilar Figure is to the Area thereof; as you may 
find proved at large in Euclid, Sturmius, Mathefis, 
Enucleata, and other Authors; but will be too large 
to inſert in this Place. | 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 401.15, that Ex- 
tent will reach from .6366 to 255.37 ; the half Space 
between that and 1 is at 15.98, the Side of the Square. 


Problem 13. Having the Side of a Square, to find 
the Diameter of the circumſcribing Circle. 


If the Side of a Square be 1, the Diameter of a 
Circle that will .circumſcribe that Square, will be 
1.4112. Therefore, | oy 


As 11.4142: : 15.98 
15 98 
113136 
127278 
70710 
14142 | 


22. 598916 the Diameter ſought, 
By Scale and Compaſſes. 


Extend the Compaſſes from 1t01 .4142, and that 
e will reach from 15.98 to 22.6; the Diameter 
ought, is N 
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Problem 14. Having the Side of a Square, to find 
the Diameter of a Circle equal. | De 
If the Side of a Square be 1, the Diameter of a 
Circle equal thereunto will be 1.128. Therefore, 
Side Diam. Side of a Square. 
As 2: 1.128: : 20.0291 
| 1.128 


1602328 
400582 

200291. 

200291 


— — 


22. 5928248 Diameter. 


By Scale and Compaſſes. 


Extend the Compaſſes from! 1 to 1.128 ; that Ex- 
tent will reach from 20.0291 (the Side of the Square 
given), to 22.6, the Diameter of the Circle ſought. 

Problem 15, Having the Side of a Square, to find 
the Circumference of a circumſcribing Circle. 
If the Side of a Square be 1, the Circumference of 
a Circle that will encompaſs that Square will be 

4.443. Therefore, | 
Side Sq. Circum. Side Sq. 
As 1: 4.443: : 15.98 

8 


1 70.999 $ 4 the Circumference. 


By Scale and Compaſſes. | 


Extend the Compaſſes from 1 to 4.443, that Extent 


will reach from 15.98 to 71, the Circumference. 
| . 5 Problem 


% . 


| 
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Problem 16. Having the Side of a Square, to find 


| the Circumference of a Circle that will be equal 
thereunto. : TREES 


It the Side of a Square be 1, the Circumference 
| of a Circle that will be equal thereunto, ſhall be 
3.545. Then, 


As 1: 3.545: 20.0291 
„ 
1001455 


801164 


1001455 
600873 


— ' 


71.0031595 the Circumference. 
By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 3.545, that Extent 
= will reach from 20.0291 to 71, the Circumference 


| In ſeveral of the foregoing Problems, where the 
Diameter and Circumference is required, the Anſwers 
| are not exactly the ſame as the Diameter and Circum- 
© ference of the given Circle, but are ſometimes too 
much, and ſometimes too little, as in the two laſt 
Problems, where the Anſwers in each ſhould be 71, 
the one being too much, and the other too little. The 
KNeaſon of this is, the ſmall Defect that happens to be 
in the Decimal Fractions, they being ſometimes too 
5 feen, and ſometimes too little; yet the Defect is ſo 
© {ma 


mall, that it is needleſs to calculate them to more 
th Exactneſs. mm | | 


. 
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FX. Of aSEMICIRCLE. 
1 find the Area of the Semicirele, this is 


The RULE. 


Multiply the fourth Part of the Circumference of 
the whole Circle (that is, half the Arch Line) * the 
| Simidiameter, the Product! is the Area. 


Let ABC be a Semi 
Circle, whoſe Diame- 
ter 22.6, and the half 
Circumference,orArch 
Line, A C B, is 35.5, 
the Half thereof is 
f 5 17-75, which multiply 
by the Semidiameter11. z, and the Product! 1 200.575 
the Area of the Semicircle. | 


17. 75 che half Arch Line. 
11.3 the Semidiameter, 
8326 

1 
1775 


200.575 the Area of the Semicirele. 
By Scale aud Compaſſes. 


fad the Compaſſes from 1 to 11.3; that Extent 
| will reach from 17.75 to 200.575, the Area. | 


If only the Diameter of the Semicircle be given, 
you may ſay, by the Rule of Three, 

As 1 is t0.3927, ſo is the * of che Diameter 
to the Area. 


By 


% 
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By Scale and Compaſſes. 


Extend the Compaſſts from 1 to the Diameter 22.63 
that Extent turned twice from .3927, will reach, at 
the laſt, to 200, 5% 5. | | 


HD SS SSISSSESSS0SES0D 
XI. Of a Qvarr ANT, 


O fad the Area of a Quadrant, orfourth Part of 
a2 Circle, this is ED 


0066" RU L. 


Multiply half the Arch Line of the Quadrant (that 
is, the eighth Part of the Circumference of the whole 
= Circle), by the Semidiameter, and the Product is the 
Area of the Quadrant, | = 


Let ABC be a Quadrant, or 
fourth Part of a Circle, whoſe 
Radius, or Semidiameter, is 11.3, 
and the half Arch Line 8.875 
theſe multiplied together, the 
Product is 160. 2875 for the 


A M3 | B Area, 


Theſe are the Rules and Ways commonly given for 
finding the Area of a Semicircle and Quadrant ; but, 
I think, it is as good a Way, to find the Area of the 
whole Circle, and then take half that Area for the 
Semicircle, and a fourth Part for the Quadrant, 


| Before I proceed to ſhew how to find the Area of 
the Sector, and Segment of a Circle, I ſhall ſhew how 
to find the Length of the Arch Line, both Geometri- 
_ cally and Arithmetically, VVV 

L 2 58 To 
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Yo find the Length of the Arch Line Geo. 
metrically. 


| Divide the Chord Line AB into four equal Parts, 
and ſet one of theſe Parts from B to C, and draw a 
Line from C to three of thoſe Parts at D; fo ſhall 
+; CD VE equal to half the Arch Line ACB. 


To 7 the Length of the Arch Line Arilb- 
metically. 


Multiply the Chord of half the Segment AC or CB 
by 8, and from the Product ſubtract the Chord of the 
whole Segment AB, and divide the Remainder by 3; 
the ms is the Arch Line ACB ſought. 


Arch Line 41.333 
| Another 
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Another Way. 


From the double Chord of half the Segment's Arch, 
ſubtra& the Chord of the Segment, one third Part of 
the Difference added to the double Chord of half the 
Segment's Arch, the Sum is the Arch Line of the whole- 
Segment. | 
Thus, if AC 19.8 be doubled, it makes 39.6; from 
which if you ſubtrat 34.4, the Remainder is 5.2, 


which, divided by 3, the Quotient is 1.733; this 
added to 39.6 (the double Chord of the half Segment), 


the Sum is 41.333. 80 if the Arch Line A C B was 
ſtretched out ſtrait, it would then contain 41.333 
ſach Parts as the Chord AB contains 34.4 of the like 
_— 7: | 


Theſe two Rules may very eaſily be proved out of: 


the Table of natural Sines ; thus, 


Suppoſe (in the former Figure) the Arch ACB to- 
contain 120 Degrees; the natural Sine of half, vix. 
of 6o Degrees, is 86602 ; which, being doubled, is 
173204, which is the Chord of the whole 120 Degrees, 


that is, AB. Then, to find the Chord of the half. 


Arch, viz. AC 60 Degrees, the half of it 30 Degrees, 


the natural Sine thereof is 50000 ; which, doubled, 


makes 100000 for the Chord AC; then, according to! 
the firſt Rule, multiply 100000 by 8, the Product is 

800000 ; from which ſubtra&t 173204 (the Chord 
AB), and the Remainder is 626796 ; which divide by 


3, the Quotient is 208932, which is the Length of 
_ the Arch Line ACB, according to the firſt Rule. Now 


let us examine how near this comes to the true Quan- 
tity of the Arch propoſed. If the Radius or Semidia-- 
meter of a Circle be 100000 (as it is in the Table of 


| Vines), then the Circumference will be 628318 ; and 
| becauſe 120 Degrees is the third Part of the Circle,, 


take the third Part of 628318 is 209439, which is 
the true Quantity of the Arch A C B in ſuch Parts as 
| L3; LE the 
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the Semidiameter contains 100000, and differs from 
that before found 507, which is a thing inconſider. 
able in Practical Menſuration. The latter of the fore. 
going Rules agrees exactly with the former, and 
therefore the Difference will be the ſame as above; 
either of the Rules gives the Quantity of the Arch 
Line too little, and the greater the Arch, the greater 
the Error. If you know the Degrees that are con. 
tained in the Segment's Arch, and would have the 
Arch Line very exactly, you may reaſon thus by the 
| Rule of Three: Fe 


As the Circle's Periphery in Degrees, is to its Pe. 
riphery in equal Parts; ſo is the Arch in Degrees 
and decimal Parts, to the fame Arch in equal Parts, 


Suppoſe the Circumference of a Circle be 71, and 


fuppoſe the Arch to contain 52 Degrees 15 Minutes 


| (the Decimal of 15 Minutes is .25); then ſay, 
aa Deg. Parts Deg, 

As 560: 71 :: 52.25 

We 4 


3610)37019.75(10-305 fot. 
"1 


g 


109 
108 


175 


So the 52 Degrees 15 Minutes will contain 10.305 


of ſuch Parts as the Circumference contains 71. 


Thus have I ſhewed ſeveral Ways of finding the 


Meaſure of the Curve Line of any Part ofa Circle very 
near the Truh. The next thing I ſhall ſhew, is, 
25 . - | EINE How 
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How to find the Diameter of 4 Circle by 
having the Chord and verſed Sine of the 
Segment Arithmetically. i 


| Becauſe 4 the C 
Chord AB cuts 5 
the Diameter EC A n 
at right Angles, -# 2 

therefore the Se- / 
michord A D, or \ 

DB, is a mean; | I 
propormogs Line ! : : a 

s 


— 
* 


* 


: etween the Parts 

of the Diameter 

* CD and DE (by. 

2 3.) - ct * 
ore, if you ſquare 

the Semichord f X 

AD, or DB; and | , TIN 

divide the Square 0 | 

by the verſed Sine CD, the Quotient will be the Part 

of the Diameter wanting; to which add the given 

verſed Sine CD, and the Sum is the Diameter ſought. 


— _ 
dt tn 4 


\\ 


Example. Let A C B be a Segment 1 whoſe 
Chord AB is 36, and the verſed Sine CD 6; half 36 
is 18, which, ſquared, makes 324; this divided by 6, 
the Quotient is 54 ; to which add 6, the Sum is 60, 
the Diameter of the Circle CE, N 


, Menſuration of Superficies, Part Il. 
| 18 half the Chord. 
18 


— 


144 
18 


— —— — 


60324 the Square of AD. 


ig. the Part wanting DE, 
6 the verſed Sine CD add. 


60 the Diameter SE. | 
de gart .cer EK 


A $ XII. Of the Sector of a CixcLE. 


Sector of a Circle is comprehended under two 
Radii, or Semidiameters, which are ſuppoſed 
not to make one Right Line, and a Part of the Cir- 
- cumference: Whence a Sector may be either leſs or 
greater than a Semicircle. To find the Area or ſu- 
perficial Content thereof, this is 


, : hay OR 1 e e e eee 
. Dy 


1 Th RULE. 


| Multiply half the Arch Line by the Semidiameter, 
and the Product is the Area. 
Let ADBC te the Sector of a Circle given, whole 
Semidiameter AD or BD is 24.5, and the Arch Line 
| ACB (by the firſt Rule, Pag. 112.) I find to be 45.6; 
= the half thereof, 22.8, being multiplied by 24.5 (the 
Semidiameter) the Product is 558. 6; WICK is the. 
Area of the Sector ACBD. 


22. 
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2 0 * , 
r * , 
eee R 


* 
76 % 
39.2 Subtrahend. | 4 


45.6 Arch Line, 
22.8 half. 
24.5 Semidia. 
1140 
912 

456 


558.60 the Area. 


Again: Let LMNO be a Sector greater” than a 
Semicircle, whoſe Semidiameter LO or NO is 20.6, 
and the Line þ a equal to a fourth Part of the Arch 
Line LIV MN 21, the Double whereof is 42, equal to 
the Arch Line L&M or Mc N; or by the arithmetical 
* Rule, Pag. 112. the ſaid Arch is found to be 42-373 ; 
which, multiplied by 20.6, the Semidiameter, makes 
* 872.0598 for the Area of the Sector LMNO. 

See the following Work. 


Vo SOR, TRY PH EI I I re gr He IE as xa 
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| : 
| ſe 
| 4 
| I 
| C 
l a 
ll ( 
il t 
| ] 
| ] 
| f 
| Ee 
| 20.3 Chord N 8 : 
8 | * 20.6 | 
162.4 253998 
_ 35-4 Chord MN. 84666 
3) 12.70 „„ 872.0598 Area, 


1 — Es oem Rn Em 


1712.33 Arch Line. 
SH eketorhectorkortohocheotorhechrotantectookorkockechecd | 
C S XIII. Of the Segment of a CircLE. 


N Segment of a Circle is a Part terminated by 2 
Right Line leſs. than the Diameter, called a 
Chord, and by a Part of the Circumference. 
I 0 find the Area of the Segment of a Circle, you 
muſt, firſt, find the Centre of the whole Circle, and 
draw the two Semidiameters, thereby completing the 
Sector, as in the following Figure. Then (by the 
laſt Section) find the Area of the whole Sector 
 CADBC, and then (by Sect. 5.) find the Area of the 
Triangle ABC, and. ſubtra& the Area of the Tri- 
angle out of the Area of the Sector, the Remainder 
is the Area of the Segment. 


Other- 
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Otherwiſe yon 

may, without de- 

ſcribing the Fi- 

gure, find the Se- A 
midiameter of the 

Circle by the 

arithmetical 8 
ag. 113) and by 

on arithmetical _ | Cc | 

Rule (pag. 112.) find the Arch Line; ; then multiply | 

half the Arch Line by the Semidiameter ; ſo have you 1 

the Area of the Sector: Then ſubtract che verfed Sine 

from the Semidiameter, the Remainder is the Perpen- 

dicular of the Triangle; ; and multiply the half Chord 

by the Perpendicular, the Product is the Area of the 

Triangle. Then ſubtract the Area of the Triangle 

from the Area of the Sector, and the Remainder 1 15 the 

Area of the 6 See the Work. 


2)35=AB. 
17.5 
17.5 
875 5 
1225 a 
175 


9.6) 306.25 (31.9 
. —— 9. 6 A 3 
182 — — 


865 41.5 the Diameter of the Circle: 


1 20.75 the Semidiameter. 
2 6 Dl Subtrahend. 


11.15 remains the Perpendicular EC. 


— 


11.15 
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11.15 the Perpendicular EC. 
17.5 half the Chord AE or EB, 


195.12 51 che Area of the Triangle. 


306.25 the Square of AE. 
92.16 the Square of DE the verſed Sine. 


398.41 Sum. 
The n Root thereof i is 19. 7 the Chord AD. 


OE 159, 68 —_ 
Sub. 3 5 the : Chord AB. 
3) 124.6 


3 the Arch Line. 


20.78 half. 
20.75 Semidiameter. 


5295 
415 


From 431. 170 Tres of theSef. 
Subtract 195.125 Area of the Tri. 


Remains 2 36.060 | Area of the Seg. 


s \ 
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Again: Let MACBM be a Segment greater than a 
gemicircle; obſerve the former Rules, in all reſpects, 
a8 in the laſt Jixamplez only, inſtead of ſubtraQing 
te Area of the Triangle out of the Area of the 
Sektor, here you muſt add it thereunto, as nay plainly” 
| appear by the following; Figure. 


{1 41.5 | 
3 
ne 
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W 3172-07 4 4 , 'Y 
f 24 Half Arch line. 4 4 | | == _ 
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, , 6 422 1 
a j 46 56 : 2 N | | 1 a —__— 
5 2328 . 1 


© 279.36 Area of the Sector LACBL. 


10.25 half the Baſe MA. 
5.53 the Perpendicular LM. 


£ 307 1 n 
3125 
8125 | 
56.6825 the Area of the Triangle ALM. 
279.36 the Area of the Sector add. 
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335.0425 the Area of the Se zment ſboght. 
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8 + dt + «4 


S. XIV. of Compound: F IGURES, 
1 ? Ty 2711 1 KITE 12 
Niles. or e Figures are ſuch as are 
compoſed of rectilineal and curvilineal Figures 
together. 
To find the Area of ſuch mixed Figures, you muſt 


find the Area of the ſeveral Figures of which the 


whole compound Figure is compoſed, and add all the 
Areas together, and the Sum will be the Area of 15 
whole FEY 4 9 85 \ 
16.2 oe 8 
16 Of "I 
32.2 1 
16 1 half. 
34 Diagonal. 
644 
483 


8. 4 Area of the 
(Trapeziun. 


10.236 half the Ach 1 Lide x aB. 
14. 83 Semidiameter of the Ab AB. 


30708 
81888 
40944 
10230 Sin 4 0 
— * Os — 


151.79988 Ares of the Seftor. | 


From 


. Tn. | 
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[ | Fiom- 1489 n Th | WV ew: AE 


pend; of the 1. 10 


; I the Fg. AB, | 

e "Ps. k Lyn, 
den gain e vis 3 6 10% K 

* 8.14.3 53:13 11 170 Mit gains) 233530271] 5970-25; ta | 
d 138 fei 1126 . 187 nr e 

le | Ca 211171 WA 8 41 40 9 : 

e 108.0135 the Areaof the Tris ſubtraQed From 

= | 151.7999 the Area'of the Sector. 

7 Jacket 


4377 64 the Area of Hi Segment A, A A BA. 


12.19 Half the Arch Line Ce D. 
20. 20.64 Semidiameter.. 


4876 
Tatts. 
24380 


25 1 6016 the Area of the Sector. 


"3 Fern 0 


tan 


From 20. 64 the Semidiameter, 
Subtra 3.5 Verſed Line. 


e Remain, 17.14 Perpendicular of the Triangle. | 
211 hall the Chord DC. 


Sub. Sagr: 110 Area of the Triangle. 
From 71 602 Area of the Sector. 
Rem. 54.492 che Area of the Segment Ce DC. 
43.786 the Area of the Segment Aa BA. 
547.4 the Area of the Trapezium. 


Sum 645.678 the Area of the Whole, 
Ws - $ XV 


2M 


SEES 
S+in 5 
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$XV. Of an ELluiyss. 


N Ellipfis, or Oval, is a Figure bounded by: 
regular Curve Line, returning into itſelf ; but 
of its two Diameters, cutting each other in the Cen. 
tre, one is longer than the other, in which it differ 


* 


115 1 


from the Circle. To find the Area thereof, this is 


EULER. 
' Multiply the trayerſe Diameter by the Conjugate, 
and multiply ee Ty by .7854, this laſt Produ6 
is the Area of the Oval, © * 


te, 


& 


— 
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5651.46 the traverſe Diameter. Re! K 
44.4 _ conjugate Diameter, | 

278. i po 
0 2464 $4 . . 
2464 15 Ry ee 
727 04 he raft, 
| 78 54 the Area 0 Unity 
1 : 
1367520 
288032 | 2 
81914822 3 3 


IK: 10041 6 the Area of he Oval. 


Demonſtration. If vou 8 any Ellipse 
with a Circle, and ſuppoſe an infinite Number of 


Chord Lines drawn' therein, all parallel to the conju- 


As DA, the Diameter of the Circle; is to N wt the 
conjugate Diameter of the Ellipſis; ſo is Ba B, any 
Chord in the e to b a b, its reſpective Ordinate 
in ihe E Upſis. | 


For, 5 to the Patty of the corel ho 


| Li SXTa=0 Ba 1 

And Ne froper yo the Ellipſis, abs 
it is 3 8858 C::aSxTa: N 
1, 2,0 1 (9s: Oba 

35 bene HTC EE : Ba: ba. | 

Conſeq. 5e: a2 NC :: 23a: 2 ba. 


That is 6DA : Nn z: Ba b: ba b. 


But the Sum of an infinite Series of ſuch Chords 
as Bab, do conſtitute the Area of the Circle. And 
the Si m of the like Series of their reſpective Ordi- 


nates, as b a b, do conſtitute the Area of the Ellipfis ; 
NM 3 1 here- 


"4 
» SS 3a 
* _ 


| gate Diameter, as thoſe in the following Figure; ; then 
it will be, | 
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Therefore Ts. 
Nn +: Circle's A. 
rea: the Ellipſis A. 
rea. But TS: Nu 
: UTS: TSX Na; 
whenee-- it follow, 

that, 

DFS: Circle: 
Area:: TSXNu: 
Elipſis Area. 


e As 1 is to . 7854, fo i is the Redl. 


angle, or Product, of the tranverſe and conjugate Dia- 
meter of any Ellipfis to its Area, | 


Nee it is eaſy to conceive, that the Square Root 


of the Product of the tranſverſe and conjugate Dia- 
meters will be the Diameter of a Circle equal to the 


Ellipſis. 
— alſo the Segments of an Ellipſis, and its cir- 


2 Circle (whoſe Baſes are parallel to the 


conjugate Diameter, and of the ſame Height), are in 
Proportion one to another as their Baſes are. That is, 
Ba B: bab: : Area Segment BTB: Area Seg- 


ment b T B. 


Or, TS: Nn: : Area Segment BTB: Area Seg- 
ment b T b. 
The Area of every Bllipfis is a mean Proportional 
between the Area of its (TO Ang, © and inſetibed 
ircles. 275 


Tbe 
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The Truth of this 
may eaſily be de- 
duced from the laſt; 
tis already prov- 
ed, that UU T'S: TS 
xNn: : circumſerib- 
ing Circle's: Aren: 

But UTS: TS 
xNn::TSxNn: „ 

Nn. Therefore 
& Ellipſis Area: in- 

' ſcribed Circle's A- „ 

ww; Twin : ONn.. 1 

Let TS. =36, and Nn=18.4. 
Tien E 182120, and U Nn=33 38.56. | 
Then 1296x.7854—=1017.8784 great Circle's Area ; : 
And 338.56. 785 42265. 905, c. leſſer Circle” Area; 5 
And 36 Xx 18.4662. 4 X.7854=520.24896, which is 
the Area of the Ellipſis; then it will be, 

101.878: 520.24896:: 520. 24896: 

2865.905024. 

That! is, As the great Circle's Area is to the 7 PI 
of the Ellipſis, ſo is the Area of the Ellipfis to the 
Area of the leſſer Circle, 

From hence it follows, that all Segments of an El- 


lipfis, and its inſcribed Circle (whoſe Baſes are paral- 
l to the tranſverſe Diameter, and have the ſame 
| Height) are in Proportion one to another as the Area 
F of the Ellipfis and Circle are. 


That is, as the Area of the Circle 1s ; to the Area | 
of the Ellipſis, ſo is the Segment d Nb: to the Seg- 
ment BNB; 


Or, Nn: TS: Area Segment b Nb: Area Seg- 
ment BNB. 
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1 XVI. . PARABOLA. 


-"Parabola i is a covviliddgal Figare; made by 8 
Section of a Cone, being ar by a Plane pa- 
ralletto one of its Sides. 

Every Parabola is Two-thirds of its circumſeribing 
Farallelogram; 1 therefore to find the Area thereof, 
this is | 9 


7 . 
* . 4 


The R U L b. ho 
Multiply the Baſe, © or greateſt ' debe i the 


perpendicular 23 * and multiply that Product by 
2, and divide the laſt Product by 3, the AI will 
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53.75 the Ordinate GH. 
— 5 the Perpendicular EF, 
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tles 1400445 the . 2 5 
Demonſtration. Let FH, the Semi. ordinate, be di- 
vided into four equal Parts; or or into 8.16, Sc. and 
through the Diviſions draw Lines, as ef, ef, Cc. 
parallel to the Axis EF. Suppoſe allo EF w be 4. | 
Then, I ſay, the-Parabolic Sphere Eh HF is to the 
Parallengram EK FH as 2 * 35 . to the Triangle 
EFI As i to ga? 
Fot, frſt, gf, gf f. gi. nana, continual arich- 
1 Propartion from the Nature of plain Tri- 


angles. 
c Fecondly, fe: gei: ge: he; but he ic the Axis 
BB=0; and in the firſt: el ef muſt he equal to E, 
in the next e 1 wall: be equal to , in the third to g, 
and ſo on, in a — ; 
For ef (AN ge (=I): r II: de h (=. 
And the ſecond e f (=4) :eg(=2)::eg(=2):ch 
(S, Ce. Aud 4005 it will ber if the Lines F f, ff, 
Sc. be again biſected, Se. ad infinitum, fo that all 
the Indiviſibles of the trilinear Space EK Hh E will 
be in a duplicate-arithmetical Progreſſion increaſing. 
But the Sum of a Rank of ſuch Terms is ſubtriple to 
' a Rank of: as many equal to the gteateſt (by Lemma 
3 wherefore the whygle trilinear Space E K H h. 
is to the Parallelogram a8 1 ta; and, conſequently, 
The remainin Parabolic Space muſſ . 3 
Which was to {* proved. 4 


130 3 aao. ee. Part 
And linge the Trian le F is 70 the Pafallelo. 
gram as i to 1, it mult”? be to (+ Parabola as 14 to 2, 


or as 3 to 43 which was to be proved. 
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Before I proceed to the Menſvration of ſolid Bodie, 
I will lay down ſuch Lemmas as will be neceſſary v 
facilitate the Demonſtration of Rock Solids. 
4& iT 


LEM "MITE 


In any Series of equal Newbers Lia Lines 
or other Quantities), as r, t, 1, 1, Cc. or 2, 2, 2, 
2, Oc. or 3, 3, 3, , Te: if ori of the Terms be mul. 
tplied into the Number of. Terms, the Product will 
de the Sum of all t de Pest In the Series. 
| 1.218: ib 3-6 i156 Ss H 33cl * 
+ 39 of 14D PL E M MA II. ot 91 
1341 nb neh id: e 
Ea series of N vmbers; in-arithineticat Proreſ 065, 
| begin with a Cypher, and che common Difference b: 
17 a50, 1 231 Wi brepreſeatlug à Serien: Lines or 
N beginning with a Point) if the laſt- Heim be 
maftip pie into dre Num benpf Terms, the Product 
. 40 4 double the Sum of all che Series: en 


That is, putting L. the laſt Term, N=the Nan 


1 Terms, and 8 = tlie Sum of all the Series; 


then will NIL. = 8; conſequently, 4 NL? ; vis. 


One: Ralf of ſo many times the-greateſt Term as there 


* Numbers of Terms: in the N 5 Me 9 
"This bf in 3 r 
eren. „ 


4 75 


I E N N A . 


1 Serie of Squares, whoſe Sides or Roots are in 
. ü Progreſſion, beginning with a Cypher, 
Ec. be infinitely continued, the laſt Term, being 


multiplied into the N enn of Trims, will ue an, 


3 w # 


* : - 
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| to the Sum of ” the, Series z vis. NLL=3S; or, + 
NLL=S. 


That is, the Sum;of ſuch a Series will be One- third 
ok the laſt or greateſt Term, ſo many, times repeated 


| as there are, Numbers of Terms i in their Scries. 
815 


ST 28 2 IÞ 
+ vs Tnſanges Jn, ſquare-Numbers, Ih gg 
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o+ I + 4 8 , , [ F 0 
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1 e 
: 1 e ee roar 19 == Ling . 
C rom hel Inſtances 3 it n 72 as the . 
ber of Terms in the Series do increale,; the Fraction 


or Exceſs AG + does) increaſe, the ſaid Exceſs always: 


being N ; which, if we ſuppoſe the Series to be 


infinitely continued; will quite vaniſh, and become 
nothing at beg 


1 * 


PE E M M A W. 
1 10609 v.90] 111 TH 2 2 
"30; a Sits of Cubes, t Roots; ur- ün Ray 
tical Progreſſion, beginning with a Cypher, Cg. (as 
above) be infinitely continued, the Sum of al. the 
Series will be 4 NLLL=S. 
That is, One-fourth of the laſt Cw fo many 
times zepeated as there are Numbers of Terms. 
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Inſtances in cube Numbers. 
If o, 1, 4, 3. $4; Ef, be the Roots of the Cubes 


| o Ti -8 | 
e ee. 55 
. E ee 5 er e- RI 


5 + 1 + 8 + 25+ 64125. 5 
, in en. . 
(rl 


— tr. 


rom theſe Examples it plainly appears, that as 
Fx umber of Terms in the Series increaſes, the 


Fraction or yearn above 1 decreaſes, the Exceſs be- 
inp always ; ; which, if we fuppoſe the Series 
g alway N upp 


tobe — contimied, will be become e ſmall, 
or nothing Tov 1, | 


5 3 Mo 


If a Series of Biquadzates, whoſe Roots are in 
arithmetical Progreſſion, beginning with a Cypher, 
Sc. as before, be infinitely continued, the Sum of all 
the Terms itch a Series will be 4 NLLLL. 

The Truth of this may be manifeſted: by the like 


Proceſs as in the —— TRICE: and a on for 
, e . - 


The Sum of an infinite Progreſſion, whoſe greateſ 
Term is a ſquare Number, the other decreaſing by odd 
Numbers; viz. 1, 3, 5, Cc. is in ſubſeſquialteran 


Proportion of the Sum of the like Nun ber of * 
| Terms, that 1 is, as 2 to 3. 


rr 3 Infdtances 
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Inſtances in ſuch Progreſſions. 


e 
9 1 4 
64+15+12 7 =$2 

2 37 4111 


185 
ab 29 "4 
| 


= y- 
e 
16+35+32+27Þ20+11 igt . TH 
58 T6 F306 T6 FJ Os 


From theſe Examples it plainly" appears, that, as 


# the Number of Terms in the Series increaſes, the 


Fraction or Exceſs above x decreaſes ; and if we ſu p- 
poſe the Series to be infinitely continued, that Exceſs 


| will quite vaniſh, and the Sum of the infinite Series 


will be 3 of fo many equal to the greateſt, 


N . 
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ESTEIIIEESESEESIEED 


CHAP. Il. 
The Menſuration of SOLIDS. 


OLIN Bodies are ſuch as do conſiſt of Length, 
Breadth, and Thickneſs; as Stone, Timber, 
Globes, Bullets, &c, | 


TTT 


$I. Of a Cur, 


A CUBE is a ſquare Solid, comprehended under 
| ſix geometrical Squares, being in the Form of 
a Lye. To find the ſolid Content, this is 


The R U L E. 
Multiply the Side of the Cube into itſelf, and that 


the Solidity, or ſolid Content of the Cube. 


75 


Product again by the Side; the laſt Product will be 
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17-5 
17-5 


— — 


875 
1225 
3753 


—— — 4 


306.25 


17.5 
| 153125 
214375 

20025 


7 | 1359 375 the ſolid Content of the Cube, 


= Cuppoſe ABCDEFG a cubical Piece of Stone or 
Wood, each Side thereof being 17 Inches and an halt; 

= multiply 17.5 by 17.5, and the Product is 306.25; 
S hich being multiplied by 17.5, the laſt Product is 

8 5359.375, Which is 5359 ſolid Inches and 375 Parts. 
| To reduce the ſolid Inches to Feet, divide by 1729 
F {becauſe ſo many cubical Inches is a Foot), and the. 
ſolid Feet in the Cube will be 3, and 175 cuvical- 
Inches remain, . | 


By Scales and Compaſſes. 


Extend the Compaſſes from 1 to 17.5 ; that-Extent 

| turned over twice from 17.5 will reach to 5359, the 

ſolid Content in Inches. Then extend the Compaſſes 

from 1728 to 1 ; that Extent, turned the ſame. Way 
from 5359, will reach to 3.1 Feet. 
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Demonſtration. If the Square ABCD 
be conceived to be moved down the 
Plain ADEF, always remaining pa. 
rallel to itſelf, there will be generated, 
by ſuch a Motion, a Solid, having 
ſix Plains, the two oppoſite whereof 
will be equal and parallel to each 


other; whence it is called a Parallelopipedon, or ſquare 


Priſm. And if the Plain ADEF be a Square equal to 
the generating Plain ABCD, then will the generated 
Solid be a Cube. From hence ſuch Solids may be con- 
ceived to be conſtituted of an infinite Series of equal 
Squares, each equal to the Square ABCD; and AE or 
DF will be the Number of Terms. Therefore, if the 
Area of AB CD be multiplied into the Number of 
Terms AE, the Product is the Sum of all the Series, 
per Lemma I.) and, conſequently, the Solidity of 
the Parallelopipedon or Cube. Or, if the Baſe ABCD, 
being divided into little ſquare Areas, be multiplied 


into the Height AE, divided by a like Meaſure for 


Length, after this Way you may conceive as many 
little Cubes to be generated in the whole Solid, as is 


the Number of the little Areas of the Baſe multiplied 


by the Number of Diviſions the Side AE contains, 
'Thus, if the Side of the Baſe AB be 3, that multi- 
plied into itſelf is 9, which is the Area of the ſquare 
Baſe ABCD; then, if AE be likewiſe 3, multiply q by 


3. and the Product is 27; and ſo many little Cubes 

will this Solid be cut into, if you conceive it to be cut 
as the Lines direct. * 
From this Demonſtration it is very plain, that, if 
vou multiply the Area of the Baſe of any Parallelopi- 


pedon into its Length or Height, that Product will be 


the ſolid Content of ſuch a Solid. 


=, | $ Il, 
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AU. Of aPARALLELOPIPEDON.. 


ET ABCDEFG be a Parallelopipedon, or ſquare 
, Priſm, repreſenting a ſquare Piece of Timber 
| or Stone, each Side of its ſquare Baſe ABCD being 21 
W Inches, and its Length AE 15 Feet. 


| RRR ] 

: Firſt, then, multiply 21 by 21, the Product is 441, 
f the Area of the. Baſe in Inches ; which multiplied by 
: 180, the Length in Inches, and the Product is 79380, . 
the ſolid Content in Inches. Divide the laſt Product. 
a by 1728, and the Quotient is 45.9, that is, 45 folid: 
7 Feet and 9 Tenths of a Foot: Or thus: Multiply. 
; 441 by 15 Feet, and the Product is 6615; divide 
| WE tb by 144, and the Quotient is 45.9, the ſame as- 
. | I ore, | - | . 

Or thus, by multiplying Feet and Inches. Z 
= | | > 

3 Multiply 1 Foot 9 Inches by 1 Foot ꝙ Inches, and 
t the Product is 3 Feet o Inches g Parts; this multi- 

I pid again by 15 Feet, gives 45 Feet 11 Inches 3: 
f | Parts, that is, 45 Feet and 14 of,a Foot and 4 gf: 
r | *. | | . | | 
* i See the Work of all theſe. 
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21 441 | 9 Toy 
21 5 1—9 
21 2205 1 
42 44). WY 
7 GET, rom. 
441  144)bbig{45.9 —— 
180 „%% _ ——_— 
— 855 15 
35280 1350 e 
1 3 $4: 7 Ju 
1728793800450 3 
| 912 FFF 
— „„ TB 
10260 
8640 
16200 
15552. 
648 


By Scale and Compaſſes. 


Extend. the Compaſſes from 12 to 21, and that Ex- 
tent will reach to near 46 Feet, being twice turned 
over from 15 Feet; ſo the ſolid Content is almoſt 46 
Feet... - | = 58 

If the Baſe of the ſquared Solid be not an exact 
Square, but in Form of a rectangle Parallelogram, 
the Way of meaſuring it is much the ſame; for, 
firſt, you muſt find the Area of the Baſe by multi- 
plying the Breadth by the Depth; and then multi- 
p!y that Area by the Length of the Plece, as before, 
7 ' | . 


Tf 


. Chap. 2. Menſuration of Solids, 139 
If a Piece of Timber be 25 Inches broad, 9 Inches 
deep, and 25 Feet long, how many ſolid Feet are 


- C 
A 2 < — — — ; 
- —_ - pas). tas bon = 


contained therein ? | 5 
28 . 4 
9 3 9 
225 — 
25 1—6—9 
. 
430 23 
1 | 12 —6—0 
14405625039 10 —6 
| 1 0—6—3 
1205 39—0—9 
1296 | 
9 Anſwer 39 Feet, 
By Scale and Compaſſes. 


Firſt, find a mean geometrical Proportion between 
the Breadth and the Depth; which to do upon the 
Line of Numbers, you muſt divide the Space upon 
2 tne Line, between the Breadth and Depth, into two 
d ' equal Parts; that middle Point will be the mean Pro- 
6 portional ſought : Thus:the-middle Point between 25 
and q is ab 15; ſo is 15-a mean Proportional. between 
9 and 25, for, 9: 8 215: 25; ſo a.Piceof 
Timber of 15 Inches ſquare is equal to a.Piece 25 
Inches broad and 9 Inches deep. So then, i“ you ex- 
tend the Compaſſes from 12 to 15, that Extent, turned 
twice over from 25 Feet, the Length, wll reach to 
39 Feet, the Content. 2 
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; C IIL Of a Triangular Ps ISM, 


A Priſm is a Solid contained under ſeveral Planes, 

| and having its Baſes like, equal, and parallel. 

Ihe ſolid Content of a Priſm (whether triangular or 
multangular) is found by multiplying the Area of the 
Baſe into the Length or Height, and the Product is 
the ſolid Content. | 


Let ABCDEF be a triangular 
3 pPriſm, each Side of the Baſe be. 
A ing 15.6 Inches, the Perpendicu- 
lar thereof C @ is 13.51 Inches, 
and the Length of the Solid 19:5 
SS 8 
| Multiply the Perpendicular of 
| the Triangle 15:51 by half the 
Side 7.8, and the Product is 
| 105.378, the Area of the Baſe ; 
| which multiply. by the Length 
| 29-5,and the Product 15205 4.871; 
which divide by 144, and the. 
I _ Quotient is 14.27 Feet fere, the 
| folid Content. EE 
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13.51 144.2054-87(14-27 

Do ent © 
10808 5614 
196% 376. 
105.378 388. 
5 19.5 288. 
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105370 


2054.871⁰ 
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By Scale and Compaſſes. 


Firft, find a mean Proportional between the Per- 
pendicular and Half-fide (as before taught), by di- 
viding the Space upon the Line, between 13.51 and 
7.8 into two equal Parts; ſo ſhall you find the middle 
Point between them to be at 10.26, which is the mean 
Proportional ſought: By this means the triangular So- 
lid is brought to a ſquare one, each Side being 10.26 
Inches. Then extend the Compaſſes from 12 to 10.26; 
that Extent, turned twice downwards from 19.5 Feet, 
the Length will at laſt fall upon 14.27, which is 14 

Feet and a little above a Quarter, 


Let ABCDEFGHIEK repreſent a Priſm, whoſe Baſe 
is a Hexagon, each Side thereof being 16 Inches, and 
the Perpendicular from the Center of the Baſe to the 
Middle of one of the Sides (ab) is 13.84 Inches, and 
the Length of the Priſm is 15 Feet; the ſolid Con- 
tent 15 required, EE * 

Multiply half the Sum of the Sides 48 by 13.84, 
and the Product is 664.32, the Area of the hexagonal 
Baſe (by & VIII. p. 86), which multiplied by 15 Feet, 
the Length, the Product is 9964.8 ; which divided by 
144, the Quotient will be 69.2 Feet, the ſolid Con- 
tent required, 5 
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By Scale and Compaſſes. 


. Firſt, find a mean Proportional between the Per- 


pendicular, and half the Sum of the Sides ; that 1s, 


divide the Space between 13.84 and 48, and the mid- 


dle Point will be 25.77. Then extend the Compaſſes 
from 12 to 25.77 ; that Extem will reach (being, 
twice turned over) from 1 5 Feet, the Length, to 09.2 


Feet, che Content. 


7 
To 
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To find the ſuperficial Content of any of the fore- 
mentioned Solids, you muſt take the Girth of the 
Piece, and multiply by the Length, and to that Pro- 
duct add the two Areas of the Baſes, the Sum will be 
the whole ſuperficial Content. Example of the hexa- 
gonal Priſm laſt- mentioned. The Hum of the Sides be- 
ing 96, and the Length 15 Feet, that! is, 180 Inches; 
which multiplied by 96, the product is 17280 ſquare 
Inches; to which add twice 664.32, the Arcas of the 


two Baſes, the Sum is 18608.64, the Arca of ae 
Whole, which is 129.22 Feet. 


144)18608.04(129.22 


420 
1328 
„ 
384 


96 


The foperkicial Content of the whole Solid is 
129.22 Feet. 


By Scale and Compaſſes. : 


Extend the Compaſſes from 144 to 180; that Ex- 
tent will reach from 96 to 120 Feet. 1 hen, to find 
the Area of the Baſe, extend the Compaſies from 44 


3 
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to 13.84; that Extent will reach from 48 to 4.6 Feet, 


add 120Feet, and twice 4.6 Feet, and it makes 129.2 
Feet, the ſuperficial Content, as before. 

The Demonſtration of thoſe laſt Solids will be the 
ſame as in the firſt Section; for as in that, ſo in theſe 
the Area of the Baſe is multiplied into the Length to 
find the Content, and the ſame Reaſon is given for 
one as for the other. 


MM MM ttt 


SIV. Of @a Prramip. 


Pyramid is a ſolid Figure, whoſe Baſe is a Poly- 

gon, and whoſe Sides are plain Triangles, their 

ieveral Tops meeting together in one Point. To find 
the ſolid Content thereof, this is 


The RU LF. 
Multiply the Area of the Baſe by a third Part of 


the Altitude, or Length; and the Product is the ſolid 
Content of the Pyramid, 
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By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 18.5 Inches, that 
"Extent, turned twice over from 5 Feet (a third Part of 
the Height), will fall at laſt upon 11. 83 Feet, the 
ſolid C ontent. ( 
| 
{ 


E nd the fuperfecia Content. 


Multiply the ſlant Height (or Perpendicular of one 
of the Triangles) by half the Periphery of the Baſe 
37, and the Product is 6668.88 ; which divided by 

144, the Quotient is 46.31 Feet, the ſuperficial Com 
tent of all but the Baſe ; then to that add 2.33 Feet, 

the Baſe, and it makes 48. 69 F cet, the whole ſuper- 
ficial Content. 


180.24 the llant Height d D. 


37 | | 144392 25(2. 33 
126168 
S 542 
5 N _ | 432 
144) 6668. 8846.34 — 
r 1105 
a _— 1152 
0 908 48.69 the whole Content. 
864 
448 
432 
168 
144 
24 
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By Scale and Compaſſes: 


Extend the Compaſſes from 144 to 180. 24, that 
Extent will reach from 437 to 46.41 Feet, the Area of 
the four Priangles; and extend the Compaſſes from 
144 to 18.5 (one Side of the Baſe), that Extent will 
reach from 18.5 to 2.38 fere; which added to the 
other, the Sum is 48.69, the whole Superficies. 


Demonſtration. Every Pyramid is a third Part of 
the Priim, that hath the fame Baſe and Height by 
fs + "+ if 5 2 | 3 

That is, the ſolid Content of the Pyramid A B D 
(in the laſt Figure) is one third Part of its circum- 
ſeribing Priſm ABEF. 

For every Pyramid that hath a ſquare Baſe (ſuch 
as Aa Bb in the laſt Figure) is conſtituted of an infi- 
nite Series of Squares, whole Sides or Roots are cont: - 
nually increahng. in arithmetical Progreſſion, begin- 
nivg at the Vertex or Point D, its Bafe Aa Bo bein 
the greateſt Term, and its perpendicular Height C 
is the Number of all the Terms: But the laſt Term 
multiplied into the Number of Terms, the Product 
will be triple the Sum of all the Series (by Lemma 3); 


conſequently oboe = 8. And 8 is equal to the ſolid 


Content of the 33 From hence it will be eaſy 
to conceive, that every Pyramid is 3 of its circum- 


ſcribing Priſm (that is, of a Priſm of equal Baſe and 


Altitude), what Ferm ſoever its Baſe is of; viz. whe- 
ther it be ſquare, triangular, pentangular, Sc. You 
may very eaſily prove a triangular Pyramid to be a 
third Part of a Priſm of equal Baſe and Altitude, by 
cutting a triangular Priſm of Cork, and then cut that 
Priſm into three Pyramids, by cutting diagonally, 


as I have ſeveral times done, to ſatisfy myſelf and 


O 2 Let 
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Let ABCD be a trian. 
cular Pyramid, each Side 
of the Baſe being 21.; 

Inches, and its perpendi. 
cular Height 16 Feet ; the 
Content, ſolid and ſuperfi- 
cial, is required. | 


PFirſt, find the Area of 
the Baſe, by multiplying 
half the Side of the Per. 
pendicular let fall from 
the Angle of the Baſe to 
the oppoſite Side; which 
Perpendicular will be found 
-to be 18.62 ; the Half 
thereof is 9.31, multiplied 
by 21.5, the Product is 
200.165 Inches, the Area 


Nc, the Altitude 16 cannot ex- 
5 A2ally be divided by 3, there- 
. ore] take the third Part of 
A e n 200.165, which is 66.72, 
and multiply it by 16, and 


he Product is 1067.52 ; which divided by 144, the 


Jotient is 7.41 Feet, the ſolid Content, 


„ 
a 


of the Baſe. Then, becauſe |; 


Il. N Chap. 2. Menſuration of Solids. 149 
9.31 half the Perpend. „„ 
in. 21.5 the Side. | r 
de —— 5 Half Perp. 94 
5 4555 8 een 
li. 8 „ 
le 1862 | Se | W 7 5 
: 3)200. 165 Area Paſe. Area Baſe 14 8 8 
of 66.72 a third Part, — 
16 Height, | $- 6 10 8 
7 | . 
40032 — —— | 
6672 | 2)22. 3 6 8 
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In caſting this up by Feet and Inches, inſtead of 
multiplying by 16, the Height, I break 16 into do 
ſuch Numbers, as, being multiplied. together, ihe 
Frocuct may be 16; vis. into 4 and 4. and multiply 


alt Product is the Content. 
By Scale and Compaſſes. 


Firſt, find a geometrical mean Proportional (ag 
before direged), by dividing the Space between 21.5 
and 9.31 into two equal Parts, and you will find the 
middle Point at 14.1, which is the mean Fropor- 
nonal ſought. Then extend the Compaſſes {rom 12 to 


14401067. 5 207.41 Solid Cont. Cont. 7 5 2 2 


art by one, and then the other; a taird Pait of the 
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150_ Menſuration of Solids, Part II 
14.15, that Extent (turned twice over from 16 Feet) 


will fall at laſt upon 22.23; a third Part thereof i; 
7.41 Feet, the Content. 


To find the ſuperficial Content 


Multiply the ſlant Height (or Perpendicular of one 
of the I riangles) by half the Periphery of the Baſe, 
and to that Product add the Area of the Baſe, the 
Sum is the whole ſuperficial Content, 


| : 192 1 Inches, the flant Height d D. 
Half Periph. 32.25 21.5 T1075. 


9505 
3842 
3842 
5763 


6195. 225 Inches, the Area of all but the 

200. 165 Area of the Baſe add. (Bate, 

144)643495.390{44.41 Feet, the whole Content. 
576 ty 


578 


3 
576 
179 
144 
35 
By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 192.1, that Ex- 
tent will reach from 32.25 (half the Periphery of 


the Baſe) to 43.02 Feet, the Content of the upper 
Part. 


And 


*. 
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And extend the Compaſſes from 144 to half the 
Perpendicular 9. 31, that Extent will reach from the 
Side 21.5 to 1.39 Feet, the Area of the Baſe; which, 


added to the other, makes 44.41 Feet, the Content 
of the Whole. , | 


" 


Let ABC DE FG H bea 
Pyramid, whoſe Baſe is Hep- 
tagon, each Side. thereof being 
15 Inches, and the Perpendi- 
cular of the Heptagon is 15.58 
Inches, and the perpendicular 
Height of the Pyramid HI is 
13.5 Feet; the Content, ſolid 
and ſuperficial, is required. 


_ Mulvply 15.58 (the Per- 
pendicular) by 5 2.5 (half the 
Sum of the Sides of the Hepta- 
gon) and the Product is 817.95; 
which multiplied by 4.5, iE. 
3 of the Height, and the Pro- 
duct is 3580.775, | 


Then 
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Then divide this laſt Product by 144, and the 
Quotient | is 25.56 Feet, the Content, 


15.58 the 1 np nal 8 e 
5 2.5 the Half Sum of the Sides. 


„ 


778 
3116 


* 


7790 


— — —u— 


817.9860 
4.5 a third Part of the Height. 


wy re 0 


5825 56 Solid Piel 


By Scale and Compaſſes. 


Firſt, find a geometrical mean Proportional between 

5.58 and 52.4 {as is before directed), which you 
wail find to be 28.06; then extend the Compaſſes 
from 12 to 28.06, that Extent will reach from 4.5 
(ewice turned over) to 25.56 Feet, 
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To find the ſuperficial Content. 


Multiply the Height taken from the Middle of one 
of the Sides of the Baſe 162.75 Inches, by the Half- 
Sum of the Sides 32.5 Inches, and the ProduR.is 
$544,375 3 which divided by 144, the Quotient. is 

59.335 Feet, the Content of the upper Part. 


162.75 144)817.95{5.68 
52.3 * 
— 979 
81375 1155 
8 eee 
81375 3 
144)8544-375(59-335 Feet. 
— 5.08 Baſe add. 
I 
483 63.015 che whole Content. 
25 
135 
By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 162.75, that 
Extent will reach from 52.5 to 59.335 Feet, 
And extend the Compaſſes from 144 to 15.58, the 
Perpendicular of the Heptagon, that Extent will reach. 
trom 5.25 to 5.68 Feet, the Content of the Baſe ;. 
which add to the former, the Sum is 65.015, the 
whole ſuperficial Content. | FER 
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$ V. Of a CYLINDER, 
A Cylinder is a round Solid, having its Baſes cir. 
X cular, equal, and parallel, in form of a Rolling- 
ſtone uſed in Gardens. To find the ſolid Content 
thereof, this 1s | =” 
The. RULE. 
Multiply. the Area of the Paſe by the Length, and 


the Product is the ſolid Content. 


Let AB C be a Cylinder, 
whote Diameter A E is 21.; 
Inches, and the Length CDs 
16 Feet; the ſolid Content 1 
required. | 


Firſt, ſquare the Diameter 
21.5, and it makes 402.25; 


the Product is: 363 05 113. 
Then multiply this by 16, and 
the Product is 5808.8164. Di- 
vide this laſt Product by 144 


the ſolid Content. 


By Scale and Compaſſes. 


Extend the Compaſſes from 13.54 to 21.5, the Dia- 
meter, that Extent (turned twice over from 16, ch: 


Length) will at laſt fall upon 40. 34, the ſolid Con- 
tent. 


which multiplied by .78 54, and 


and the Quotient is 40. 34 Feet, 


75 


8 


> tin > 3 a 


Wr ry 9 
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To find the ſuperficial Content. 
Firſt (by Chap. I. SeR. IX. Prob. 2.), find the Cir- 


cumference of the Baſe 67.54, which multiplied by 16, 


the Product is 1080.64; which divided by 12, the 
Quotient is 90.05 Feet, the curve Surface; to which 
add 504 Feet, the Sum of the two Baſes, and the 
Sum is 95.09 Feet, the whole ſuperficial Content. 


„„ 363.06 
. 2 
qgorns 144)726.10(5.04 
6754 R 3 
O. o8 | 10 
12) 1080.64 5.04 and. — 
„ 34 
90. os 95.09 
By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 67.54 (the Cir- 
cumference), that Extent will reach from 16 (the 
Length) to 91.05 Feet, the curve Surface. 

And extend the Compaſſes from 12 to 21.5 (the 
Diameter), that Extent (turned twice from. 7854) will 
at laſt fall upon 2.52 Feet, the Area of the Baſe; 
which doubled is 5.04 this, added to the curve Sur- 
face, makes 95.09 Feet, the whole ſuperficial Con- 


tent, 


Demonſtnation. The ſolid Content of every Cylinder 
is found, by multiplying the Area of its Baſe into its 
Height, as aforeſaid: For every right Cylinder is 
only a round Priſm, being conſtituted of an infinite 
Series of equal Circles; that of its Baſe, or End, be- 
ing one of the Terms, and its Height CD (in the for- 
mer Figure) is the Number of all the Terms. There- 
fore the Area of its Baſe AB, being multiplied _=- 

1 5 


* 
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CD, will be its Solidity (by Lemma I.). Let D 
AB; and HAS PIE 
Then .7854 DDxH=its Solidity. 


FF 
8 VI. Of a Cone. 
| \ "Cone is a Solid, having a circular Baſe, and 


| growing ſmaller and ſmaller, till it ends in a 
Point which is called the Vertex, and may be nearly 
_ repreſented by a Sugar-loaf. To find the Solidity 

thereof, this is 55 


» 


Th RULE. 


| Multiply the Area of the Baſe by a third Part of 
the perpendicular Height, and the Product is the ſolid 


Content, | 


Let ABC be a Cone, the 


20 | Diameter of whoſe Baſe A8 


is 26.5 Inches, and theHeight 
of the Cone DC is 16.5 Feet: 
Firſt, ſquare the Diameter 


ad 2086.5, and it is 702.25, which 
WY multiply by .7854, and the 
| 0 Product is 55 1.54715 ; which 


multiply by 5. 5, and the Pro- 
\k duct e n which 
| 5 divided by 144, the Quotient 
N Kr is 21.07 fer, the ſolid Con- 
| TTY tent of the Cone. 
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2᷑86. 5 the Diameter, 
35 
1325 
1 
3 


702.25 the Square. 
A 
280900 
351125 
561800 
491575 


1.541715 Area of the Baſe. 
1 $47 , a third Part of the Height. 
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275770 
A A 
144)3033.4710{21.06 Feet, the Contcay.. 


. e 

By Scale and Compaſſes, _ 
Extend the Compaſſes from 13.54 to 26.5, the Dia - 

| meter, that Extent turned twice over from 5.5 (a 


third Part of the Height), it will at laſt fall upon 
210.6 Feet, the Content. | 1 


Lo find the ſuperficial Content. 
| Multiply half the Circumference 41.626 by the 
ant Height AC 198.46, and the Product is 
3201.099965; which divided by 144, the Quotient 
| 18 57.37 fere, the curve Surface; to which add the 
Baſe, ine Sum is 61.2, the ſuperficial Content. 
„ = 41.625 
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158 Menjuration of Solids. Part ll. 
41 626 the half Circumference of the Baſe, 
198.46 the ſlant Height, 


5 


249756 
166504 
333008 


374634 
41620. 


8 


— — 


a44)$251.09596(57.37 Feet fers. 
— 3.83 


the Baſe add. 


61.20 the whole Content. 
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By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 198.46, that 
Extent will reach from 41.626 to 57.37 Feet, the 
curve Surface. 3 

And extend the Compaſſes fröm 12 to 26.5, the 
Diameter; that Extent, turned twice over from. 7850, 
will at laſt fall upon 3.83 Feet, the Baſe; which 
added to'57.37, the Sum is 61.2 Feet, the ſuperfcial 
Content, 8 eee | 


' Demonſtrativn. © Every Cote is the third Part of a 
Eylinder vf equal Baſe and Altitude. The Truth of 
this may saſily be conceived, by only conſidering, 
that a Cone is but a round Pyramid; and therefore it 
muſt needs have the ſame Ratio to its circumſcribing 

Cylinder, as the ſquare Pyramid hath to its 2 
by, | a cribing 
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; ribin Parallelopipedon ; vi. as 1 to 3. However, 
” 5 Saks it 2 let it he farther conſidered, 
E ; Te 5 % 
"ws right Cone is conſtituted of an infinite Series 
of Circles, whoſe Diameters do continually increaſe 
in arithmetical Progreſſion, beginning at the Vertex, 
or Point C, the Area of its Baſe AB being the greateſt 
Term, and its perpendicular Height DC, the Number 
of all the Terms; therefore the Area of the Chycle of 
the Baſe, multiplied” by a third Part of the Altitude 
DC, will be the Sum of all the Series, equal to the 
Solidity of the Cone, by Lemma III. 
| The curve Superficies of every right Cone is equal 
to half the Rectangle of the Circumference of its baſe 
into the Length of its Side. 7 | 
For be ene 
Surface of every 
right Cone is B 
equal to the Sec- 
tor of a Circle, 
whoſe Arch BC 
is equal to the 
Periphery of the 
Baſe of the Cone, 
and Radius AB 
. equal to the ſl ant 
f Side of the Cone: 


Which will ap- 
> 3 
OW. SOR C1” 1 
dent, if you cut a Piece of Paper in the Form of a 
| Sector of a Circle, as A B C, and bend the Sides AB 
and AC together, till they meet, and you will find it 
to form a right Cone. 1 VWs] e 


* 
| | b 
L 4 


Superſicies of all the foregoing Solids,, becaufe 1 ; 
thouphtit needleſs, they being all compoſedaf Squares, 
Paralletograms, Triangles, &c. which Figures are alt 
demonſtrated before. And if the Area of all ſuch Pf. 
EC = P 3 gures 


8 I have omitted the Demonſtrations touching the 
ö 
N 
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gures as compoſe the Solid, be found ſeverally, ang 
added together, the Sum will be the ſuperficial Con. 
tent of the Solid. | | = 


NMR 
S vn. Of the Fruſtum of a PꝰRAMId. 
„ Froftum of a Pyramid is the remaining Part, 
when the Top is cut off by a Plane parallel to 
tbe Baſe. To, find the ſolid Content thereof, there 
are ſeveral Rules. 
RULE I. 
To the Rectangle (or Product) of the Sides of the 


two Baſes add the Sum of their Squares; that Sum, 


being multiplied into one-third Part of the Fruftum's 
Height, will give its Solidity, if the Baſes be ſquare, 


Or thus; which is the ſame in Eſſect: 


- Multiply the Areas of the two Baſes together, and 
to the ſquare Root thereof add the two Areas; that 
Sum, multiplied by One third of the Height, gives 
the Solidity of any Fruſtum, ſquare or multangled. 


To the Rectangles of the Sides of the two Baſes, 


add one-third Part of the Square of their Difference: 
that Sum, being multiplied into the Height, will 


produce the Solidity, if the Baſes be Squares: But if 


they be triangular or multangular, the ſaid Rectangle 


of the Sides, with the third Part of the Square of 
their Difference, will be the Square of a mean Side; 
and the ſquare Root thereof will be ſuch a mean Side 


% 


i 


a I” — 1>> 


Chap 2. Menſuratton of Sol. 6 
25 will reduce the tapering Solid to @ Priſm equal 
thereunto. . . PAT e 


Example. Let ABCD 
be the Fruſtum of a ſquare 
Pyramid, the Side of the 
greater Baſe 18 Inches, 
and the Side of the leſſer 
12 Inches, and the Height 
18 Feet; the Solidity there- 
of is required. 25 

Firſt, multiply the two 
| Sides together, 18 by 12, 
and the Product is 216, and 
the Difference of the Sides 
is 6, whoſe Square is 36, 

a third Part thereof is 12, 

| which added to 216, the 
F Sum is 228 Inches, the 
Area of a mean Baſle; 
which multiplied by 18 
Feet, the Length, the Pro- 
duct is 4104; this divided 
by 144, the Quotient is 

28.5 Feet, the Content. 5 


Or, by the firſt Rule, thus: The Square of 18 is 

324, and the Square of 12 is 144, and the Rectangle 
of 18 by z is 2263; the Sum of theſe three is 6844 
which multiplied by 6, the Product is 4104 5 which 
divided by 14% the Quotient is 28.5 Feet, the ſame 
as before, ä dee 
5 1 401% Th: ., 14 


9 98 
3) 


Menſuration 
See the Work 
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quare; 


144) 


144)4104 


1224 
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6 
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= TS 
Mult. 1 6 
„ 
——— — — 
Prod. 16 3) 36 q. 
add o — 
9444} S349: 2 
Mult. 17 | 
dy 48 © Height. 
8 | 


7 


1 Py Feet and Inches, thus: 
8 


li 28 6 
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of Solids. Part ll. 
beth Ways. 

18 
18 


— — 


I 
324 84.144 $q. 
144 5 1 8 


2 2A 2 0 


| t 
684 the Sum. | 
6 a 3d of the Height, 


4104(28.5 Feet. 


1224 
720. 


— 
| 


2 3 Sq. of the greater, 
1 6 the Rectangle. 
o Square of the le{s, 


i © — 


Trip of amean Ar. 
o a zd of the Height 


4 
6 


2 
— 


— 


the Fruſtum of a trian- 


of the greater Baſe 25 


third Part thereof is 
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To find the ſuperficial Content. 


The Perimeter of the greater Baſe is 72, and the 


' Perimeter of the leffer Bale js 48; add both the Peri- 
meters together, the Sum is 120; the half thereof is 


60; which multiplied by 18 Feet, the Product is 
1080 ; this divided by 12, the Quotient is 90 Feet; 
to which add the two Baſes 2.25 Feet and 1 Foot, 
the Sum is 93.25 Feet, the whole ſuperficial Content. 


18 12 18 the Height. Sf 
8 re 

72 4 12)1080 - | 

48 — BEN. 
— | go Feet. 

2120 2.25 the greater Baſe. 
_ - -. ": $;... the. lever Bale, - 
o — 


1 | FS the Sum. 
Again: Let A B C be ? #; 


gular Pyramid, each Side A 


Inches, and each Side of 
the leſſer Baſe q Inches, 
and the Length 15 Feet ; 
the ſolid Content thereof 
15 required, | 8 

By the ſecond Rule, 12 
multiply 25 by 9, and 
the Product is 225; ang 
the Difference between 
25 and 9 is 16, which, | 
ſquared, makes 2256-3. 4 1 : 


85.333, Which added to 
225, the Sum is 310 3333 C 
and this multiplied by 


4 / 
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433, the Product is 134.374, c, which is the Area 
of a mean Baſe; and that multiplied by 15 Feet, the 
Length, the Product is 201 5.610; which divided by 
144, the Quotient is 13.99 Feet, the Solidity. _ 

Or thus, by the latter Part of the firſt Rule: Find 
the Area of the greater Baſe, which yon will find to 
be 270.625, and the Area of the leſſer Baſe will be 
35.073; theſe two Areas multiplied together, the 
Product is 9491.630625; the Square Root thereof is 
97.425; to which add the two Areas, and the Sum is 
403.123 ; which multiplied by a third Part of the 
Length, 5, the Product is 2015.615 ; and that divided 

by 144, the Quotient is 13.99 Feet, as before. 


See the Working of both, 
25 x | 
0 
Product 225 16 Diff. 
N MY 16 3 
| 4445 LP TY 9 3 


* 3)256 the Square. ws . 
71 | 85.333 a. third: Part. 
ve 1 Ws F SY 


Fr % HO RUS an 
1 — — FT Y 
1134.374189 mean Area. 
M WOES | 15 Length. 
5 671.8709045 if 
1 343.2189 eee ee 
1440 21.5102835013.99 Feet. 
n 
. 
105 


2 
3 
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9 „ 433 | 
- es 9 | 81 
125 81 Square. 433 
4 tr 30 37g Tal 49-524 


4 + "71 2 | ls ed —— 
7 , 14 9 p * . * 


| 35˙7 
ieee e ale rr 


I 270.625 —_ 
1875 | 35-073. $5 
2500 | — 1 
Ca. 811875 
270.625 Aren. 1894375 
TR AO 13531250 
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1 R . 
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13999 Wi 
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270.625 greater Area. 
97.425 the mean Proportional, 
35-073 the leſſer Area. 


403.123 the Triple of a mean Area, 
5 a third Part of the Height, 
| * , : * N w_ | . 
244)2015 615(13.99 Feet, the Solidity, 
575 
1430 ; 
1401 
; | h | 


a 


In finding the Area of the triangular Baſe, J multi- 
ply by . 433. becaufe that is the Area of the equila- 
teal Triangle, when. the Side thereof is 1. A Table 


of the Areas, or Multipliers, for finding the Areas of 
TFolygens, you'll find in p. 8g, _ 


Multiply the Square of the Side by the tabular Nun- 


ber, and the Product is the Area of the Polygon. 
To. find the ſuperficial Content. 


\ | | 

The Perimeter of che greater Baſe is 75, and the 
Perimeter of the leſſer Baſe is 27 ; the Sum of both 
is 102, and the half Sum is 51 ; which multiplied by 
15 Feet, the Product is 7659; which divided by 12, 
the Quotient is 63.75; to which add the Sum of the 
two Baſes 2.12 Feet, and the Sum is 65.87 Feet, the 
whole ſuperficial Content. „ 


Note, That 51 ſhould have been multiplied by the 
ſlant Height, but the Difference it would make is but 
06 of a Foot, which is inconſiderable. 


Again! 


A a a 22 82 


eN. 


ew 92 = = 
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Again :, | Suppoſe. 


ABCD to be the 
Fruſtum of a Pyra- 
mid, having an octa- 
ponal Baſe, each Side 
thereof beingqgInches, 
and each Side of the 
leſſer Baſe 5 Inches, 
and the Length, or 
Height, 10.5 Feet ; 
the Solidity is re- 
red e op 
multiply the greater 
Side 9 by the leſſer 
| Side 5, and the Pro- 
duct is 45; then the 
Difference between q 
and 5 is 4; Which 


ſquared makes 10; a 
third Part thereof is 


5.3333, which added 
to 45, the Sum is 
50.3333; multiply 


this laſt by the Number in 


By the ſecond Rule 


167 


the Table 4.8284, and the 


Product is 243.0292, the Area of a mean Baſe; 


which multiplied by the Height 10}; Feet, the Pro- 


duct is 25 5 1.8066; then divide this lat Product by 
144, and the Quotient is 19:72 Feet, the ſolid Con- 


tent, | 


See the Work. 
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Mult. 9 Inches. 9 from the greater Side. 
buy 5 Inches. E 5 * the . 
0 |  b4 


306 has 


4 3333 à third Part. 
Aa 85 
Sum 50.3333 the Sq. of a mean Side, 
: 4-$284 hor Number, 2. 89. 


— — 


2013332 
402666 


10067 


hs 
RP - 


Mi 
243, .0292 a mean Area. 
10. 5 the _ 


. 12151460 
2430292 


; 144)2551.80[660(17. 72 | 
7 144 T 


1111 
1008 
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1038 
1008 
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300 
288 
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e ped e, 


The Perimeter of the greater Baſe is 72, and the 
Perimeter. of the lefſer: Baſe is 40, and their Sum is 
112; the Half thereof is 56, which multiplied by the 
Height 10.5 Feet, and the Product is 588; which di- 
vided by. 2, the Quotient is 49 Feet; to which add 
the Sum of the two Baſes, 3.5 5, and the Sum is 52.55 
Feet, the whole ſuperficial Content. 


Denonſiration. From the Rules delivered in the 
IVt and VIth Sections, the two foregoing Rules may 
eally be demonſtrate ct. = 


. * 
au” 
P a 


* ; 
Lag aa. 
—_— * 
4 * 


Suppoſe a ſquare Pyramid, 
ABV, to be * —wy= Plane at 4 
ab, parallel to its Baſe AB, 
and it were required to find the 
Solidity of the Fruſtum, or Part 
ab AB. Let there be given 5 

bin 4 — 5 


D=BA, che Side of the greater Baſe. 

d =ba, the Side of the leſſer Baſe. 
H=CP, the perpendicular Height. 

Fit, 1 /D—d: H: A B=vc by the Figure. 


H-VC 
3 


Sthe whole Pyramid BVA, 


Then DD 


by Section the IVth. Ay 
And [4|ddx3VC=the Pyramid @ Vb cut off, 
1 | | Q_ Then, 


10 Menſuration of Solids. Part ll 
'Then, in the 2d and 3d Steps, if, inſtead of VC, you 


Re 8 equal to it by the firſt Step, it will be, 


7 D EH the whole Pyramid BVA; 
and 1. 3:5 ts Pyramid aV b. 

FN PDDH—dddH ==the Fruſtum 51 AB. 
| n 


Dix. 1. 2. 


And by Sriding DDD—4dd by D—4, and then 

multiplying the Quotient by + H, the laſt Step will 

be reduced to DBEDd-LHadd: x H the Fruſtum 
42 b AB; which, in Words, is thus : 

To the Rectangle of the Sides of the two Baſes ad 

the Sum of their Squares; that Sum being multiplied 

into One-third of the Fruſtum's Height, will give its 

Solidity; which is the ame as the firſt Rule of this 

Section. | 


See the Work of the Diviſion. + 


5-4) DDD—ddd {DD+D&+40 

PDD DDd ; 
— .. g 
DDd—Ddd | F 

PAS. 
Ddd—ddd = BE: 
| F 
E 1 | l; 
| - t 
t 
E 


The 
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The ſame Reaſon will hold good for all Fruſtums 
of Pyramids or Cones, whether the Baſe be triangular 
or multangular, becauſe the Squares of the Sides of 
any Figure, or the Squares of the Diameters of Circles, 
are proportional to the Area; which proves the latter 

Part of the ſaid firſt Rule, 


| Again, to prove the ſecond Rule. 
Suppoſe 1x=D—d. And F=the Fruſtum; ; 
| then DDT Da- Tdd= f by the laſt 
1 & 2]kxx=DD—2Dd+dd. 
— 3 Dd g —xx, 
RR 1 5 N * 
Jo Y Fee uA 
5 x Hie BAT HF, the Fruſtum a b A b. 


| 
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Wich, in Words, is thus: 


To the Rectangle of the Sides of the two Baſes add 
one-third Part of the Square of the Difference of the 
ſaid Sides, and multiply the Sum of the Height of the 
Fruſtum, the Product is the Solidity of the Fratidm, 

The ſuperficial Contents of Fruſtums (all but the 
Baſes) are compoſed of Trapeziums, ſo many as the 
Fruſtum has Sides. As the ſquare Fruſtum abAbyin the 
laſt Figure, is compoſed of fourTrapeziums, having the 
two upper; and alſo the two lower Angles equal ; if 
therefore the Trapezium abAB be cut in two by the 

Line CP, and the two Pieces laid together, the Line 
bB upon the Line aA, the now Tod of the one 
to the broad End of the other, it will form a right- 
angled Parallelogram, as is plain by the Figure an- 
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n | - © nexed; the Parallelopram 
D * * DCEP being equal 0 the 
Tirapezium aοσB; becauſe 
\ the Side Da is equal to PB, 
and E A is equal to 4 C. 
Therefore, to find tlie Area 
of the Trapezium, add half 
the Side ab to half the Side 
AB, and it makes DC or 
| Ep; which multiplied. by the Height PC, the Product 
= the Area of the Parallelogram DCEP, equal to 
the Trapezium a#AB; then, if that be multi plied by 
the Number of Trapeziums, the Product vil be the 
ſuperficial Content of the Fruſtum, wanting the Baſes, 
Or, if the whole Perimeter. of the greater Bale be add. 
ed to the Perimeter of the leſſer Baſe, and half the 
Sum multiplied by the Height, the Product will be the 
. ſuperficial Content of altt e Trapeziums at once, 
Vote, That half the Sum of the Perimeters ſhould 
be muültiplied by the flant Height, bp the Middle 6f 
one of the Trapeziums ; but in the foregoing Exam- 
ples I have multiplied, by the perpendicular Height, 
becauſe the Dilterence i is very inconſiderable. 


$ VII. Of th Ban 72 Conn. 


B AG ASLEELIS IE K > no 


\ 


\ Fruflum of a Code, is ; that Part which remains 
when the top End is ext off by @ Plane parallel 

ot the Baſe. To fine the folid Content, the Rules are 

the ſame in effect as for aan 860 a e 


* RULE L 


To the Reftang le of the Diameter of FM two Baſes 


add wy Squares a the Taid Diameters, and * 
the 
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the Sum by. 7854, the Product will be the Triple of 
2 mean Area; which multiplied by + of the perpen- 
dicular Height, that Product will be the ſolid Con- 
OT ITES  T OY T7 «LOI 
Or thus : Multiply the Areas of the greater and 
lefſer Baſes together, and out of the Product extract 
the Square Root, and add the two Areas and Square 
Root together, and multiply the Sum by One- third 
of the perpendicular Height, the Product is the ſolid 
Conentt om donde cn gt 25108 | 


- "he & i * * , y 
. . 1 4 8 T 1 ws, 41 
3 a ; N ff 3s. > f 4 
| f 7 II K ; 
R U L E. 5 a * 
7 1 : < : Pg 4 1 . 


3 = 


To the Rectangle of the greater and leſſer Diame- 
ters, add he thi Part of the Square of their Differ- 
ence, and multiply the Sum by .7854, the Product is 
2 mean Area ; which multiplied by the perpendicular 
Height, the Produkt is the Solidity. 


Example. Let ABCD 
de the Fruſtum of a 
Cone, whoſe greater Di- 
ameter CD is 18 Inches, 
and the leſſer Diameter 1 
AB 9 Inches, and the © |” | 
Length 14.25 Feet; the Se” 
ſolid Content is re- 
quired. 3 
Multiply. 18 by 9 ü 
d. ce Product 3 
and the Difference be- 
ween 18 and 9 is 9, 
hoſe Square is 81; a 
third Part is 67, which ,, [| 
acd to 162, the Sum C = 
* 189 ; this multi. 
lied by .7854,. the 
roduct is 148.44 ; 
ich divided by 144, 
e Quotient, is 1,03 


„ s 


— = 
. 


» _— ————_ 


Feet, 
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Feet, the Area of a mean Baſe z which multiplied by 

14-25 Feet, the Height, the Product is 14.6775 Feet, 
the ſolid Content. 9 


Or thus, by the firſt Rule. 


The Square of 18 (the greater Diameter) is 32% 
and the Square of 8 (the leſſer Diameter) is 81, and 
the Rectangle, or Product of 18 by q, is 162 ; the 
Sum of theſe three is 567, which multiplied by. 785% 

the Product is 445. 3218; which divided by 144, the 
Quotient is 3.09 Feet, the triple Area of a mean Baſe; 
this multiplied by 4.75 Feet (a third Part of the 
Height), and the Product is 14.6775 Feet, the Sol. 
dity, the ſame as before. pk 


See the Work. 


18 18 from 7854 
9 9 fubte., "44.2 O08: 
„ © \-g Rap. . 
Add 27 1 62832 
5 — . 7854 
Sum 189 3)81 Square. 
my — _.__ /144)}148.4406{1.03 
27 a Third. 1 %% ͤ 
Height 14.25 Feet. 4144 
Area Baſe 1. oz Feet. 432 


| 4275 [1a 
14250 13 


Solid Content 14.6775 Feet. 
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| 324 the Square of 18. A 

162 the Rectangle. 

81 the Square of 9. 


5) me triple Square of a mean Diameter. 


7854 
3-97 
$4978 
47124 
BA. ha 
144) 445+32(118 (3-09 
F 
1332 — 
— 154 
36 11571 
1239 


The Solidity 14-6775 
To find the ſuperficial Content. 


By Chap. I. Se&. IX. Problem 2. you will find the 
Circumference of the greater Baſe to be 56. 5488, and 
of the leſſer Baſe 28.2744 ; the Sum of both is 84.8232; 
the Half-ſum is 42.4116 ; which multiplied by 14.25 
Feet, and the Product is 604. 36, &c. which divided 
by 12, the Quotient is 50.36 Feet, the curve Sur- 

face; to which add the Sum of the two Baſes, 2.21 
8 ors the Sum is 52.75 Feet, the whole ſuperficial 
ontent, | | F 
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SIX. To meaſure the Fruſtum of a rectangled 
Pyramid, called à PRTILSMO TD, whoſe 
Baſes are parallel one to another, but diſ- 
proportional. 


The RULE. 


Ef tho the greateſt Length add half the leſſer Length, 
and multiply the Sum by the Breadth of the 

-greater Baſe, and reſerve the Product. 
Then, to the leſſer Length, add half the greater 
Length, and multiply the Sum by the Breadth of the 
lefler Baſe; and add this Product to the other Pro. 


duct reſerved, and multiply that Sum by a third Part: 
of the Height, and the Product is the ſolid Content. 


* 


1 Fa 
E 


Example, 
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the Length of the greater Baſe AB 38 Inches, and its 
Breadth AC 16 Inches; and the Length of the leſſer 
Baſe EH is 20 Inches, and its Breadth 12 Inches, and 
the Height & Feet; the ſolid Content is required. 


To the greater Length AB 38, add half EF the 
lefſer Length rg, the Sum is 53; which multiplied 
by 16, the greater Breadth, and. the Product is 848; 
which reſerve. . he FOR. 

Again, to EF 3o, add half AB 19, and the Sum 
is 40; which muitiplied by 12 (the leſſer Breadth 


EG), the Product is 588; to which add 848 (the re- 
ſerved: Product), and the Sum is 1436; which multi- 


plied by 2 (a third Part of the Height), and the Pro- 


duct is 2872; divide this Product by 144, and the 


Quotient is 19.94 Feet, the ſolid Content. 
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Example. Let ABCDEFGH be a Priſmoid given, 
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Jo prove this Rule, Let us ſuppoſe the Solid cut in- 
to Pieces, ſo as to make it capable of being meaſured 
by the#foregoing Rules; thus: Let ABCD repreſent 
the greater Baſe, and EFGH the leſſer Baſe ; and let 
the Solid be ſuppoſed to be cut thro by the Lines, ac, 
zd, and ef, gh, from the Top to the Bottom; ſo will 

| there be a Parallelopi. 


3 x pedon, having its Baſes 
- Benny 7 equal to the leſſer Baſe 
* KF F |” EFGH, and its Height 

; | _— 2 7 6 Feet, equal to the 
. Height of. the Solid: 


U %Multiply 30 (the Length 
3 HO. of the Baſe by 12, the 
Breadth thereof), and the Product is 360; which 
multiplied by the Height 6 Feet, and the Product is 
2160. Then there are two Wedge-like Pieces, whoſe 
Baſes arg: a EF, and GHcd ; if theſe two Pieces be 
laid together, the thick End of one to the thin End 
of the other, they will compoſe a rectangled Paral- 
lelopipedon ; which to meaſure multiply the Length 
of the Bafe 3o by its Breadth 2, and the Product is 
60; which multiplied by 6 (the Height), the Produ& 
is 360, Then there are two other Wedge-like Pieces, 
whoſe Baſes are e E g G, andy FH; theſe two laid 
together will compoſe a rectangled Parallelopipedon: 
To meaſure this, multiply the Length of the Baſe 12 
by the Breadth 4, the Product is 48; which multi- 
plied by 6 (the Height), the Product is 288. And 
laſtly, there are four rectangled Pyramids, at each 
Corner one; which to meaſure, multiply the Length 
of one of the Baſes 4 by its Breadth 2, the Product is 
8; which multiplied by 2 (a third Part of the Height) 
the Product is 16; and that multiplied by 4 (becauſe 
there are four of them), the Product is 64. Then add 
all theſe together, and the Sum is 2872, and divide 
by 144, the Quotient is 19.94 Feet, the ſame as be- 
fore; which ſhews the Rule to be true. 


See 
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1 See the Work. 


ä 12 4 
. 4 i 
e 
288 — k 
64 | 3-190 nat Ob i 
144)2872(19.94 Feet, the whole Content. 1 
3 1 
1360 i 
12 
_ 5 
To find the ſuperficial Conte: ö 
| Half the Perimeter of the greater Baſe 1s 54, and 


half the Perimeter of the leſſer Baſe is 42, which ad- 
ded together, the Sum is 96; which multiplied by 6 
(the Height), the Product is 576 : Divide this Product 
by 12, the Quotient is 48 Feet; to which add the Sum 
of the two Baſes 6.72 Feet, and the Sum is 54.72 
| Fect, the whole ſuperficial Content. TE ed 
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To meaſure a CYLIN DR 


Fruſtum of a Cone, having its Baſes pa- 
rallel to each other, but unlike, 


Ve. RULE. 


7 the longeſt Diameter of the greater Baſe, add 
half the longeſt Diameter of the leſſer Baſe, and 
multiply the Sum by the ſhorteſt Diameter of the 
greater Baſe, and reſerve the Product. 

Then, to the longeſt Diameter of the leſſer Baſe, 
add half the longeſt Diameter of the greater Baſe, 
and multiply the Sum by the ſhorteſt Diameter of 
the leſſer Baſe, and add the Product of the former re- 
ſerved Sum, and that Sum will be the triple Square of 


a mean Diameter; which multi 


be a Cylindroid, 


ing 44 Inches; and 
the conjugate Dia- 


Solidity is required. 


the 

T! 

(h 

th 

of 

thi 

m 

mi 

du 

tie 

4 

I 

plied by :7854, and 

that Product multi- 5 

plied by a third Part 22 

of the Height, the 57 

Product is the ſolid 55 

Hope. 70 
Dram. Let ABCD 


whoſe Bottom- baſe 
is an Oval, the tranſ- 
verſe Diameter be- 


meter 14 Inches; 
and the upper Baſe 
is a Circle, whok 
Diameter is 26 
Inches; and the 
Height of the Fru- 
ſtum is 9 Feet; the 


To 44 (the greater 
Diameter of the low. 
er Baſe) add 13 (half 
7 the 
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the Diameter of the greater Baſe, the Sum is 57; 


which multiplied by 14 (the conjugate Diameter of 


the greater Baſe), the Product is 798 ; which reſerve. 
Then to 26 (the Diameter of the leſſer Baſe) add 22 
(half the traverſe Diameter of the greater Baſe), and 
the Sum is 48; which multiplied by 26 (the Diameter 


of the leſſer Baſe), the Product is 1248; to which add 


the former reſerved Product, the Sum is 2046 ; which 
multiplied by.785 4, the Product is 1606.9284 ; which 
multiplied by 3 (a third Part of the Height), the Pro- 
duct is 4820.7852 ; which divided by 144, the Quo- 
tient is 33.47 Feet, the ſolid Content. See the Work 


44=<CD 26==AB Y 
13=half AB 22=halfCD - 
57 Sum. 2 48 Sum. 
14 = EF 20 AB 
228 io”. 
V 96 
798 Product reſerved. 1248 
| 798 add, 


1 606.9284 | 
3 


** 2 


144048 20.7852 
500 
687 
1118 

110 


1 | This 
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5 This Rule being the ſame as that in the laſt See. 
tion, the Proof of that may ſerve as a ſufficient Proof 


of this, if what has n N written be well 
e 


To. nd the ſuperficial Content. 


To the Periphery of the Ellipſis 97. 41, add thePeri. 
phery of the Circle 81.68, and the Sum is 179.09; 
the half thereof 89.545, multi lied by , the Product 

is 805.905 ; which divided by 12, the. Quotient js 
67.16 Feet, the curve Surface: Then the Area of the 
Ellipſis is 3.36 Feet, and the Area of the Circle js 3.68 
Feet; both which added to the curve Surface, the 
Sum is 74.2F cet, the whole ſuperficial Content, 


. 
$ XI. Of aSPHERE or GLOBE, 


A Sphere, or Glebs. i 1s a round folid Body, every 
A Part of whoſe Surface is equally diſtant from a 
Point within it, called its Centre ; and it may be con- 
ceived to be formed by the Revolution of a Semicircl 
round its Diameter. To find its Solidity, this is 


The RULE. 


1. Multiply the Axis, or Diameter, into the Cir- 

eee the Product is the ſuperficial Content; 
which multiplied by a ſixth Part of the Axis, the Pro- 
duct is tie Solidity. 


2. Or thus: As 21 is to1 I, fo i 15 the Cube of the 
Axis to the ſolid Content. 


3. Or, As 1 is to 5236, ſo is the Cube of the Axis 
to the ſolid Content. 


Exanli. 
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Example. Let . 
ABCD be a Globe "SEA, 


whoſe Axis is 20 
Inches, then the 
Circamf, will be 
62.832 : Then, 
by the firſt Rule, 
multiply the Cir- 
cumference by the 


\ Axis, and the 
; product will be 
e W 1256.64, which is 
3 the ſuperficial Con- 
E 


tent in . Inches; | 
take a ſixth Part thereof, which is 209.44 (becauſe 
an exact ſixth Part of 20 cannot be taken), multiply 
that ſixth Part by 20 (the Axis), and the Product is 
4188.8, the Solidity in Inches. Or, if you multiply 
the ſuperficial Content by the Axis, and take a ſixth 
Part of the Product, the Anſwer will be the ſame. 


Or thus, by the ſecond Rule: 

The Cube of the Axis is 8000; which multiplied 
by 11, the Product is 88000 ; which divided, by 21, 
the Quotient is 4190.47, the Solidity. 1 

Or, by the third Rule: | 

If the Cube of the Axis be multiplied by .5236, 

the Product is 4188.8, the Solidity, the ſame as by 


the fr? Way. If you divide 4188.8 by 1728, the 
Quotient 1s 2.424 Feet. e 


See the Work. 


' R 2 bo 62.832 


284 
62.832 
20 


oy 56. 640 the ſuperficial Content, 


209. 175 a fixth Part. 


— —— — 


4188.80 the is in Inches. 


21: 11 22 8000 
vB: 


21)88000(4190.47 the Content, 


1 2 6230 : : $000 
8000 ER 


1728)4188,8000(2, 424 Feet, the Solidity, 


1 —— 


7328 
4160 


7040 


— — 


128 


Note, If the Axis of a Globe be 1, the Solidity will 
be .5236 ; and if the Senne be 1, the Solidity 


will be 016887, 
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By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 20 (the Axis), that 
Extent (turned three times over from. 5 236), will at 
the laſt fall upon 4188.8, the ſolid Content in Inches: 
Or, extend the Compaſſes from 1728 to 8000 (the 
Cube of the Axis), that Extent will reach from. 5 236 
to 2.424, the ſolid Content in Feet. | 


Extend the Compaſſes from 1 to 20 (the Axis), that 
| Extent (turned twice over from 3.1416), will at laſt 
fall upon 1256.64, the ſuperficial Content in Inches: 
Or, extend the Compaſſes from 144 to 400 (the 
| Square of the Axis), that Extent will reach from 
| 4.1416 to 8.72, the ſuperficial Content in Feet, 


Demonſtration. Every Sphere is equal to a Cone, 
whoſe perpendicular Axis is the Radius of the Sphere, 
| and its Baſe a Plane equal to all the Surfaee of it. 
For you may conceive the Sphere to conſiſt of an 
| infinite Number of Cones, whoſe Baſes, taken alto- 
gether, compoſe the Surface, and whoſe Vertexes meet 
| altogether in the Centre of the Sphere: Hence the 
| Solidity of the Sphere will be gained, by multiplying 
its Surface by 3 of its Radius. 25-25: oh hone 


Let the ; Square A. 


ABCD, the mw 

_ CBD, and the —_ 737 5 
right - angled Tri- I 
anple ABD, be ſup- _ e 
poſed all three to K 6 
revolve. round the 
Line BD as an Axis: % 
Then will the Square 
N 7 Cylinder, int = 
the Quadrant a He- eee >, 
miſphere, and the de TT 5 od 
Triangle a Cone, all of the ſame Baſe and Altitude. 


of this Chapter. Now, fince ſ was put equal to 21C= 
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Then the Square of EH (= UFD) = OF < 
7 DH (but DH=GH). And fince Circles are as the 
Squares of their Diameters (by Euclid 12. 2.), the 
Circle made by the Revolution of E H muſt be equal 
to both the Circles made by the Motions of F H and 


GH. | 


1f you take the Circle made by the Revolution of 
FH from both, there will remain the Circle made by 


the Motion of GH, equal to the Ring deſcribed by the 
Motion of EF. And thus it will always be, where. 
ever you draw the Line EH or IM, &c. 


Therefore the Aggregate, or Sum, of all the Rings, 
made by the Revolution of the EF's, muſt be equal 
to that of all the Circles made by the Motion of the 


_ GHP's; 1. e. the Diſh-like Solid, formed by the revoly. 

ing Rings, will be equal to the Cone, formed by the 
Revolution of the GH's, which are the Elements of 
the Triangle ABD; that is, the Diſh-like Solid will 


be as the Cone, 4 of the circumſcribing Cylinder, 
and eonſequently the Hemiſphere muſt be 5 of it: 
Wherefore the Sphere is ; of the circumſcribing 
··˙·Ü¹ü E525 | 2 . 

Let the Radius of the Sphere be r=CD, then the 


Diameter will be 2r ; let the Surface of the Sphere, 
generated by the revolving Semicircle, be called 8, 
and that of the Cylinder, formed by the Revolution of 


2 AC —2r Diameter, be called ſ. Wherefore in 
what wasJuſt now proved, the Expreflion for the Soli- 


dity of the Sphere in this Notation will be; and 


: putting c equal to the Circumference of the Baſe, or 


for the Periphery of a great Circle of the Sphere, the 
curve Surface of the Cylinder will be 2 re, alſ = 


will be the Area of a great Circle (by Sect. IX. of 
Chap. I. Prob. 1.) and this multiplied by 21, makes 
rk.c; which is the Solidity of the Cylinder, by SeR.V. 

the 


% 


the curve Surface of the Cylinder (by ſubſti- 


turing for 2 1 c) will be alſo = the Solidity of 
the Cylinder. Now, ſince the Sphere is = 7 of the 
Cylinder A. EET: that bs . 
Cylinder, N 2 e. << 
Wherefore r 8 r ſ, that is, dividing by r, Sz; 
or the Surface of the * is equal to the curve 
Surface of the Cylinder, but the curve Surface of the 
Cylinder was 2 rc. „ 4 
Wherefore, to find the Area of the Surface of either 
Sphere or Cylinder, you muſt multiply the Diameter 
(=2r) by the Circumference of a great Circle of 
the Sphere, or by the Periphery of the Baſe. From 


this Notation alſo _ the Area of a great Circle of 


the Sphere is plainly 4 of 2 vc, the Surface of the 
Sphere ; that is, the Surface of the Square is Qua- 
diruple of the Area of the greateſt, Circle of it. 
refore, to 2 rc, the convex Surface of the Cy- 
linder, add rc, equal to the Area of both its Baſes, 
you will have 3 rc ; Which ſhews you, that the Sur- 
face of the Cylinder (including its Caſes) is to the 
Surface of the Sphere as 3 to 2; or that the Sphere 
is x of the circumſcribing Cylinder, in Area as well 
as Solidity, Y 5 


or you may prove the Sphere to be D of the Cylin» 
der of the ſame Baſe and Altitude, by Lemma VI. 
aforegoing thus: | 55 


Let AGB repreſent the He- T . K 
miſphere, and AIKB half the | 
Cylinder; then, if the Semi- 1 
diameter G H be divided into { 
fix equal Parts, and Linesdrawn 4—— H 
parallel to AB, the Diameter, | 
the Squares of the Semichords, ab, cd, ef, c. will k 
| Dp | | : | be ; 
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be a Series of Numbers, whoſe greateſt Term AH 
is a ſquare Number, the other differing by odd Num. 
bers; that is, AH is 36, k 1 35, gh 32, e f 27, cd 
20, a b 11 : But an infinite Series of ſuch Numbers 
are in Proportion to the infinite Number of Terms 
equal to the greateſt as 2 to 3. And becauſe the He. 
miſphere is compoſed of an infinite Number of Circles, 
whoſe Diameters are the Chords of the Semicircle; 
and the Half- cylinder is compoſed of an infinite Num. 
ber of Circles, whoſe Diameters are all equal to the 
Diameter of the Semicircles AB; therefore the Hemiſ- 
Phere is in Proportion to the Half-cytinder as 2 to 3; 
and conſequently the whole Sphere bears the ſame 
Proportion to the whole Cylinder. | 


— — - 
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That the Superficies of every Sphere (or Globe) is egual th 
four times the Area of its greateſt Circle, is thu” 
proved: - IT 


_ — 
ES — 
2 
SY — — 


The Solidity of the Sphere is conſtituted of an in. 
finite Number of parallel Circles (as is aforeſaid); 
conſequently the Superficies of the Sphere will be 
compoſed of the Peripheries of thoſe Circles which 
conſtitute its Solidit ). „ 


Note, In the following Demonſtration, © ſignißes 
any Circle in general; and if any two Letters be 

joined to it, thus, © A B, &c. then it denotes the 
Area of ſuch a Circle as thoſe two Letters repreſent 


the Radius of. 


os. 1 MO 
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Let D TS , the Axis of any Sphere then, ac- 
cording to the Pro rty of a Circle, it 
will be 1 — b Tb UQab; 
that is, z DXTb - QUT bz ab; 
therefore 3 Dx Tb aT. 
| . 5 * aT bee 1. 47. * 
UDxTF=iyT. | TN 
Hence it is evident, that the Series 2 iT, 0 er. 
QyT, Sc. are in the ſame Ratio with Tb, Td, TE, 
Oc. viz. in arithmetical Progreflion : Whence it fol- 
lows, that the O a T to the Sum of all the Circles 
Peripheries between T and b. | 
And © eg the Sum of all the Circles Periphe- 
ries between T and d, 6c. | 
Conſequently, that the © AT = - the Sum of all 
the Circles Peripheries, included between T and C; 
that is, © AT the Superficies of the Hemiſphere. 
And becauſe AC, TC=QAT, and O AC 
is equal to UTC; therefore © AT = 2 © AC, is 
| the Superficies of the Hemiſphere. 
Conſequently, 4 © AC will be the Superficies of 
the whole — Which was to be * 


7 Scholium. 
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 Scholium. 


From the Method here uſed in proving the whole 
| Superficies, it will be eaſy to find the curve Superficies 


of any Fruſtum, or Part of a Sphere, that is cut off 


by a Right Line, or Plane; vi. ſuch as the Fruſtum 
© aT, as above. I herefore (becauſe O ab-CTb 
=aT) it will be © ab- EO Tb = the curve Super. 
ficies of that Fruſtum, | | 

But if the Axis TS, and the Height Tb of the Fru- 
ſtum, are given, then it will be TS x Tb = 0 aT, 
as in the third Step above; which gives the Propor- 
tion or Theorem following; viz. 5 

As the Axis of the Sphere is to the whole Super- 
ficies of the Sphere; ſo is the Height of any Fruſtum 

to its curve Superficies. | 1 

To which if there be added the Area of the Fru. 
ſtum's Baſe, the Sum will be the whole Superſicles 
of the Fruſtum. at: 13 he 


| That the Solidity of every Sphere is Tawo-thirds of its 
Circumſeribing Cylinder, may be thus proved. 
According to the Work above, it appears, that 
© ab, © ed, © yf, Sc. do conſtitute the Solidity of 
the Sphere; and that Q aT, U eT, Q yT, &c. are 
en 2 Series of Terms in a- 
rithmetical Progreſſion, 


eſt Term, and TC the 


therefore © AT x4 TC 
S the Sum of all the 
Series, by Lemma 2. 

And becauſe Q aT— 
D Fb = Jab. DU aT 


OT=Oyf AT 
'DTC SUA, &: 


5 wherein 


a Tm in the laſt Scheme, whofe curve Superficies is 


A being the great - 


Number of Terms; 


DO Td = U ed. U yT— 
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wherein U Tb, O Td, DO Tf, Sc. are a Series of 
Squares, whoſe Roots Tb, Td, Tf, are in arithme- 


tical Progreſſion ; UIC being the pn Tos, 0 i 
ore O X 


'TC the Number of Terms; there 
the Sum of all the Series, by Lemma 

© Conſequently, QAT x ITC— 9TC X I'TC= 
the Sum of all the Series © ab, © ed, © YE 2 
which conſtitute the Solidity of the Half. . ATG. 
put D=2 TC, the Axis of the Sphere; then 3 D 


1 1 TC, and Z ＋ P TC. And becauſe DAT=2OTC. | 


therefore OAT=2OTC=1. 5708 PD; and 1. $708 
ve Do. 3927 DDD. 

Again; OTC Xx TC=0. 7854 DD x AD. 1309 
DDD, then o. 1627 DDD — o. 1309 DDD. 2618 
DDD, the Solidity of the Half-ſphere. 


Conſequently, 0.2618 DDDx2=.5236 DDD will 
de the ſolid Content of the whole Sphere, which is 


equal to F of the Cylinder; the Diameter of whoſe 


Baſe and Height, 15 = D. 
For 0.7854 DDD = the Solidity of the Cylinder, 


by Sec. V. But f of 0.7854 DDD=0.5236 DDD, 


as before. 
 Scholium. 


"Jai this Demonſtration it will be eaſy to deduce 


or raiſe Theorems for finding the ſolid Content of any 


Fruſtum of a Sphere, as Tm in the laſt Figure. 
For we there ſuppoſe the Fruftum a'I'm' to be 
conſtituted of an infinite Series of Circles, which have 


the ſame Ratio with all thoſe Circles chat conſtitute 


the Half ſphere. 
Therefore it follows, that O aTxIiTB : — © bT 


X Tb will be the Sum of all the Circles intercepted 


between T and b; conſequently i will be the oli- 
dity of that Fruſtum. 


And becauſe OU ab +0 Th=aT ; bbs O ab 
| +OTbx3Tb:— © TD Tb the Solidity. Let 


C=a b half the Diameter of the Fruſtum's Baſe h= 
Id its Height; and S=the Solidity of the Fruſtum. 
Then Qab=3, HOO. and © Th=3.1416hh ; con- 

ſequently, 
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© 2 0 
bene LET 3.1416hhh Pe 
Which, being reduced, will become 3 cch + hhh x 
0.5236=S ; which is one Theorem for finding the 
Solidity of the Fruſtum, and may be expreſſed in 
Words, thus: LE Eg 
If to three times the Square of the Semidiameter 
of the Fruſtum's Baſe, you add the Square of the 
Height of the Fruſtum, and multiply the Sum by the 
Height#of the Fruſtum, and that Product multiplied 
by .5236, the Product will be the ſolid Content. 
But if the Axis of the Sphere, and the Height of 
the Fruſtum, be given; then put D=the Axis, h 
the Height of the Fruſtum, and c as before; it will 
be D—hxh=cc, vis. Dh — hh = cc. Then 
will 3 Dhh — 2 hhh = zech + hhh ; conſequently, 
3 Dhh — 2hbhx0o, 5236=S, the Fruſtum's Solidity : 
Which is another Theorem for finding the Solidity 
of the Fruſtum, and may be expreſſed in Words, 
thus: 3 „ 
From three times the Axis ſubtract twice the 
* Height of the Fruſtum, and multiply the Remainder 
by the Square of the Height, and that Product multi- 
_ ply by .5236, this laſt Product will be the Solidity of 


— 


the Fruſtum. 


dd. Example. Let ABCD be 
n the Fruſtum of a Sphere; 

 _ ſuppoſe AB (the Diameter 
of the Fruſtum's Baſe) be 
16 Inches, and CD (the 
F Height) 4 Inches; the 80 

ff lidity is required, 

. 
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By the firſt Rule. 
8 
, 
64 Square of the Semidiameter A D; 
3 
192 
16 add the Square of CD. 
. 
4 multiply by CD. 
832 5236 
832 
10472 
15708 
41888 
435-0352 


By the ſecond Rule, thus : 


Firſt, by the Rule in Page 113, you will find the 
Axis of the whole Globe to be 20 Inches. 


20 Axis 0226 
3 833 
From 60 10472 
Subtr. 8 twice CD. 15708 
„ 41888 
Rem. 52 — — 
Mult. 16 Sq. of CD. 435.63 521 rn __ Cm | 
312 
219 
Prod, 832 
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And if it be required .to find the middle Part 
amN K, uſually called the middle Zone of a Sphere. 


Tphen, becauſe it is 
ſappoſed that am = 
NK, or (which is all 
one) that be = CB; 
therefore it is plain, 
that if twice the Seg- 
ment, a T m, be taken 
from the whole Sphere, 
there will remain the 


middle Zone amNK, 


But becauſe the Work is a little troubleſome, l 
wall here ſhew how to raiſe a Theorem ſor the 
doing it: | | i 


\ Firſt, becauſe AC=yC —eC=aC=TC; there- 
fore it will be UAC - Cf = yf, DAC—- 
CD Ned, OA C- Cb ab, Or. 


Here becauſe Q AC, U AC, U AC, Ec. area 
Series of Equals, and Cb the Number of all the 
Terms; therefore IA C x C b=the Sum of all that 
Series (p:r Lemma I.). 


And © Cf, DO Cd, Cb, Ec. being a Series of 
Squares, whoſe Roots are in arithmetical Progreſſion, 
beginning at the Centre, C; wiz. o, Cf, Cd, Cb, 
fc wherein the greateſt Term is [] b, and the 
Number of Terms is Cb; therefore U C bx] Cb 
the Sum of all the Series (per Lemma III.). 


Conſequently, the O A Cx Cb: — O Cb x ;Cb 
Sthe Sum of all the Series Oy f, © ed, © a b, He. 
which do conſtitute the Solidity of the half Zone 
am AAG. | | e 


And 
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And becauſe AC - Cb = O ab; therefore 
AC - ©ab— © Cb. Conſequently O AC x Cb: 


cc l C+@ab:x3Cb 
vill be the Solidity of the half Zone. 


put D I =2 AC, x D am, 400 H = bB = 
2 Cb. | 
Then ©AC=.7854 DD, © ab . 7854 xx. And 
if we turn the common Factor 7854 into a Diviſor 
1.27323, and then take the Triple of that Diviſor ; 


viz. 3.8197, the Reſult of the precedent Work will 
produce the following Theorem, 


80 PTY | ike arbdiile Zone 
: $197 a m NK. | 


Which in Words is thus: To twice the Square of 
the Axis AG, and the Square of the Diameter of the 
Prultum's Baſe (am), divide the Sum by 3.8199, 
then multiply the Quotient by the Height or Thick - 
neſs of the middle Zone, and the Product will be the 
Solidity of the middle Zone required, 


This is fo Plain and eaſy, that it needs no Ex- 
ample, | 


S 2 XII. 
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XII. Of 4 SPHERO1D, 


| Spheroid i is a Solid reſembling an E gg. To find 
the ſolid Content thereof, this is 


The RULE, 


Multiply the Square of the Diameter of the great- 
eſt Circle by the Length, and that Product multip'y 

again by. 5236; this laſt Product will be the Solidity 
ut the Sera. 


Let AB, the Diameter of the 
greateſt Circle, be 33 Inches, 
and CD(the Length) 55 Inches, 
the PORE 1 is required. 


33 59895 
33 5236 
99 359370 
r 79685 
— 119790 
099 299475 
55 _— | — | LI. 
31361,0220 the Solidity. 
5445 
5445 
59895 


Demon- 


% 
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Demonſtration, Every Spheroid is equal to 4 of a 

Cylinder, whoſe Baſe is equal to the greateſt Circle of 

the Spheroid, and its 

Height equal to the 

Length of the Spheroid. A, 


Suppoſe the Figure 
NTnSN, in the annexed 
Scheme, to repreſent a 
Spheroid, formed by the 
Rotation of the Semi- 
Elipſis TNS, about its 
| tranſverſe Axis T8. 
Let D T8, the 
Length of the Spheroid, 3 ES 
and the Axis of the circumſcribing Sphere ; and d= 
Nn, the Diameter of the greateſt Circle of the Sphe- 
void: | 

Then, becanſe 0 TC: NC: : U Ab: O ab, 
dy Sh XV - Step. g-- Page 1327s. 2. 

Therefore it will be, DD: dd: : © Ab: O ab. 

But the Sum of an infinite Series of ſuch Circles as 
OAb (whoſe Diameters are Chords) do conſtitute the 
dolidity of the Sphere. (By Se. XI.) | 

And the Sum of an infinite Series of ſuch Circles as. 
O ab (viz. whoſe Diameters are Ordinates of the 
Ellipfis) do conſtitute the Solidity of the Spheroid. 

Therefore, DD:dd:: 0.52360 DDD: 0.5236 
Ddd the Solidity of the Spheroid. (Eucl. 5. 12.) 

But 0.5236 Ddd = & of the Cylinder, whoſe Dia- 
meter io Sd, and Height D. (By Sect. V. 
Now, from this Proportion, between the Sphere and 
ts inſcribed Spheroid, it will be very eaſy to deduce 
Iheorems for finding the ſolid Content, either of the 

Truſtum or middle Zone of any Spheroid ; having the 
lame Height with that of the Sphere ; for, | 
As the Solidity of the whole Sphere is to the Soli- 
ty of the whole Spheroid, ſo is any Part of the 

bplizre to the like Part of the Spheroid, | 
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As for Inſtance: Suppoſe it was required to find the 
middle Zone of any Spheroid. 

Let D=TS, and * as above; and H. dl 

x= AM, and cam. 


1 n the middle Zone of the 


L 3.8197 
Sphere, Ando 5236 DDD : 0.5236 ddD: DDA 
| 3. 8197 
H d d H 
| 2 ag — — the middle Zone of the 


5 1197 2 3.819755 


Spheroid. 

Again, DD: 4; : xx: cc. Therefore 55 ce. 

5 weld -.-- 
Conſequently, PBG Fang7 — 2g x H: Which 


5 11 
being taken inſtead of —=—_ 3.819755 there will ariſe the 


following Theorem} a TEE. Mc H - = the e nit 


8197 
Zone of the Spheroid. 
Wes That 3. $197==1. 2732X3. See Page 102, 


$ XIII, Of a Parabolic Co N 01D. 
Parabolic Conoid is ſomething like a half Spe. 


_ roid, having its Sides ſomewhat Nraiter. It i 
generated by ſuppoſing a Semi-parabola turned about 
its Axis. To hnd the ſolid Content chereof, this t 


-"The RULE. 


| Multiply the Square of the Diameter of its Baſe by 
7854, and multiply that Product by halt the Height, 
that lak Product ſhall be the {old Content, | 


Let 


& - = * * 
NATL CO EI. 
: 8 7 5 
2 3 =O 
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"oy 


2 N 
ILSS * "AT: 
4 =» ta * 

= 4 - 


Let ABCD be a 

, parabolic Conoid, the 

| Diameter of whoſe. 
Baſe is 36 Inches, and 

the its Height CD 33 

Inches; the Solidity 

_ is required, 


— 
— 
A - 


l — — ARS . ESE 1 — 2 


„ 
—— — 


36 | 7854 101.8784 
36 1296 | 1 oY 


. 


216 47124 305 36352 
101 70686 305 36352 
— 15708 — — 
1296 7854 2)33589.9872 


| 1017.8788 16794.9936 
1728)16794.99|36(9.71 Feet, the Content. 
15552 0 
12429 
12096 


le 
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Demonſtration. The Parabolic Conoid is conſti- 
tuted of an infinite Number of Circles, whoſe Dia- 
meters are the Ordinates of the Parabola. Now, ac- 
cording to the Property of every Parabola, it will 


y be, SA: AB:: AB: l. the Latus Rectum. 
lb, | | 


1 | | 5 Then 


200 Menſuration of Solids. Patt II. 


| SaxL=Dba, 
Then ? Sex L- fe, 
SyxL=QOgy, Ee. 
Here Sa x L, Se x L, SyxL, 
Cc. are a Series of Terms i in 
arithmet. Progreſſ. Therefore 
Oba, fe, U g y. c. are 


alſo a Series of Terms in the 


at the Point 8, wherein DAB 


is the erent Term, and S A, the Number of all the 


Terms. Therefore OU AB X 4 S A the Sum of all 
Series. (By Lemma 2.) 


Conſequently, © AB Xx ZS A=the Sum of all the 


Series of © ba, © fe, © 855 Sc. which do conſti- 


tute the Solidity of the Conoid. 

Put D = 2 AB, and H=SA. 

Then. 7854 DD x 4 H=. 3927 DDH will be the 
ſolid Content of the Conoid; which is juſt half the 
Cylinder, whoſe Baſe is , and Height—=H. 

This being rightly underſtood, it will be eaſy to 
raiſe a Theorem for finding the lower Fruſtum of any 
Parabolic Conoid. 

For, ſuppoſing h=aA, the Height of the Fruſtum, 
and p 8 a, the Height of the Part b S b cut off, 


and h- A, the e of the whole Co- 


noid, 
Conſequently, . + — the Solidity 
S of the whole Conoid. 
| 5 | ON bax | 
Fd. * And P — the a 


of che Part cut off. 


5 * 1 


ſame Progreſſion, beginning 


Therefore 
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Therefore,! . 


the Solidity of the Fruſtum. 

Butz hp: U AB:: p: O ba 

Conlega Hd h+p: © AB:: p: © ba 

_ 4--14]© ABxp: = © ba x ph + Oba xp 

0 baxpj5|©O ABxp:= © baxh © ba xh 
—|;| $ © ABXh: :+ © ABxp —Q ba 
1X 2 Xp = 2F; 
6—517]O AB xh=2PF : — © ba X h. 

Oe + © baxh=2F. 


—lg 3 h = F, the Fru- 
82] | ſtum's Solidity, 


Let D = 2 AB, as before, and d — 2 ba, the Dia- 
meter of the Part cut off ; then we ſhall have the fol- 
lowing Theorem, 


0.3927 DD +o 0.3927 dd: x h = the Solidity of 
the Fruſtum required : Which in Words is thus: 


Multiply the Sum of the Squares of the greater and 
leſſer Diameters by. 3927, and the Product by the, 
Height of the Fruſtum, the laſt Product ſhall be the © 
folid Content. | 


AXLFEELLXEXEXAEELLL 
$ XIV. Of a Pele SPINDLE. 


7. an acute Parabola be ſuppoſed to be moved. 


about its greateſt Ordinate, it will form a Solid, 


called a Parabolic Spindle. To find the ſolid Con | 


tent, this is 


The 


| |{ © ABXh+O AB xp—Obaxp 


KN 
* 
| by 
_ + 
729 1 W 
1 
1 
dy 
: t 
n 
1 
1 
1 
ii WE 
—— 
13 
83 
: N b 
I. * 5 
' If 
_ 
: © 
1 
" ” 
1 1 
4 + M 
+ 
"+ 
ih $ 
1 
= 
1 Te 5 
i * 4 
1 
8 
_ - 
__— 
_ "8 
+ = 
+ P 
= y 
2 
: 4% 
WE 
© x '2 
5 
li 7 
io * 
is 4 
# 8 6 
1 
* 2 
1 3 i, ell] 
.- 
1 
n "cy 1 
x 
= 
= 
as bf / 
{4 
_ £8 44 
1 1 
1 
_ 
"43 
SE l 
1 3% 
7 * 
EE. 

a * 
_ 
os 
= 
1434 * 

* 133 
1" 
" ys 
'. 
, X32 

* 

SET :- 
_ 
[5 

y * 

4 * 
6” "I y 
a >> 

u 

4 * 
31 12 
8 <> 
0 N 
1 
1 
1 
1 
\ 8 
3 2 
» » 4 oa 

2 bd 
FF 
% 

i 


$1 
7 
. 
70 
1 
HM 
* 


202 Menſuraiion of Solids. Part Il 


The RU L E. 


Multiply the Square of the Diameter of its preateg 
Circle by. 41888 (being Jof. 7854) and that Product 
by its Length; that laſt Product is che ſolid Content. 

Let ABC be a Parabolic Spindle, whoſe greateſt 
Diameter C D is 36 Inches, and its Length AB 99 
Inches ; the Solidity 1s required, 


TO wow: "As | 7 
© 4 
488581632 1 
488581632 1 


1 728)53743-9795 2(31,10184 


— 


19003 
1759 
3179 
W 
6912 


| 2 WY 


© * „ a 


The ſolid Content is 31,10184 Feet. 


Demonſtration 
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Demon tration. A Parabolic Spindle is conſtituted 
of an infinite Series of Circles, whoſe Diameters are 
all parallel to the Axis of the Parabola, as © ma, 
0x6 Op ge ono io nn: 

Let us ſappoſe the Line 8 d parallel to A B, Sc. 
Then it hath already been proved, that the Lines fm, 
on, hp, Oc. + 5 
are a Series 5 
of Squares, 
whoſe Roots 
are in arith- „ 5 
metical Pro- 6 V 
8 orcfiion, con- „„ 

ſequently their Squares; viz, U fm, U gn, O h p, 

Sc. will be a Series of Biquadrats, whoſe Roots will 
be in arithmetical Progreſſion : Which being premiſed, 
we may proceed thus: : 


| | 11SA—f m ma. 
Fiſt 328 Ag n ne. 
(Iz S Ah pp y. | 
4 


| > 24 DSA—2SAxfm+ U fm=D ma. 
2 & 215 jSA—2SAxgn+OUgn=Jne. 
; & 26, OSA—2SAxhp+Ohp=Opy,G&c. 


1. In theſe Equations, the DSA, DSA, DSA, 
being a Series of Equals, and AB the Number of all 
the Terms; therefore it will be 8 A* AB = the 
dum of the Series. (By Lemma l.) „ 


2. Becauſe f m, gn, hp, c. are a Series of 
Squares, wherein S A is the greateſt Term, and AB 
| the Number of all the Terms; | 
2SAxSAXAB 2 U SAX AB __ 


OT OY 
| the Sum of all the Series. (By Lemma III.) 


| Therefore 


3. And 
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3. And the O fm, O gn, Q hp, &c. will be a Se. 
ries of Terms in the Ratio of Biquadrats, as above; 
USA being the greateſt Term, and AB the Number 


of all the Terms. Therefore it will be QA X AB 
—the Sum of all the Series. (By Lemma v.) 
'Whence it follows, that Il SA x AB ZZ AXAB 


+ o — + — Sum of all the Series of O ma, 

O ne, D DP. oc: 5 

80 SAX AB 
I RN 


That 18, | 


© SA x A 
| 
the Sum of all the Series of Circles, on on 
Opy, &c. which conſtitute the Solidity of half the 
Spindle; wiz. of SAB. | 3 
Therefore putting D g 2 SA, and H = 2 AB, it 
will be 0.41888 D D H = the Solidity of the whole 
Parabolic Spindle b S B, being +5 of 0.7854 DDH, 
the Solidity of its circumſcribing Cylinder. 
From hence we may alſo raiſe a Theorem for find- 

ing the Fruſtum, 8 A py, of the laſt Figure. 
For © SA being the greateſt Term, © py the 
leaſt Term, and Ay the Number of all the Terms or 
Cucles included between A and y : | 


Dae, Une, Upy, &c. Conſequently, : 


> 


— the Sum of all the Series | 


Therefore 


% 
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2SAxhbp, U by = 
There- HO SAS 5 X A 2 
fore }] | = the Sum of all the Series, U SA, O 
3 oons * ma, {] en, Q py. ta 


1X43 * 30 SA—2 SA * bp ay 


IT STO © Bs | 

:—Ay 33 8A — 284 xbpþ ==> 

But {4\DSA—2SAxhp=Dpy—Chp, per Se. 6; 
3hp 


: £3% | 


Conſeg. 72 © SA+ Opy - O hp:X3Ay=n 
the Sum of all the Series of ©SA. © ma, One, © py» 
which do conſtitute the Solidity of the Fruſtum SApy. 
Therefore putting D = 2 SA, as before, C = 2 py, 
x=2hp, and H = Ay; it will be 1.5708 DD = 
7854 CC — .31416 xx : Xx H=the Fruſtum SApy. 
And if we make L = 2H, then 1.5708 DD +.78;4 
CC—.31416 xx: X L = the Double of that Fru- 
ſum, being the middle Zone. Which in Words is 
thus : | 


Multiply the Square of the greateſt Diameter by 
1.5708, and multiply the Square ;of the lefier Dia- 
meter by .7854, and multiply the Square of the Lif- 
ference of the Diameters by .31416; from the Sum 
of the two former Products ſubtract the latter Product, 
and multiply the Remainder by one-third Part of the 
Length, and that Product will be the Solidity of the 
nnddle Zone required. 


* CHAP. 
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l e d be e 


CHAP. in. 


Of the Meaſuring the Works of the ſeveral 


Artificers relating to Building ; and what 


Methods and Cuſtoms are obſerved therein, 


| ehckortobbotectobotctchcbotechdch 


J K Of CARPENTERS Work, 


H E Carpenters Work which are meaſurable, 

are Flooring, Partitioning, and Roofing ; all 
which are meaſured by the Square of 10 Feet long, 
and 10 Feet broad; ſo that one Square contains 100 
Square Feet. Es | 


1. Of Flooring. 


If a Floor be 57 Feet 3 Inches long and 28 Feet 


6 Inches broad; How many Squares of Flooring are 


there in that Room? 


Multiply 57 Feet 3 Inches by 28 Feet 6 Inches, 
and the Product is 1631 Feet, & c. which divide by 


100 (this is done by cutting from the Product two 
Figures towards the Right Hand with a Daſh of the 
Pen); and the remaining Figures are the * 


8 I i 
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ind the Figures cut off are Feet: Thus, 1631 divided 
by 100, by cutting off 31 from the Right Hand 
thereof, the Quotient is 16 Squares, and the 31 cut 
off is 31 Feet. LS s 

gee the Work, both by Decimals, and alio by Feet 
and Inches. 5 | 


57-25 . 
8.5 $73 
325 0 
28625 — 
45800 450 
11450 114 
— — 28. 7 6 
16 31.025 7 0 98 
1661 7 5 


; Facit 16 Squares and 31 Feet. 

Nete, That 5 is the Decimal for half of any thing, 
25 is the Decimal for a Quarter, and .125 is the 
Decimal for half a Quarter; ſo in the laſt Example, 
25 is the Decimal of 3 Inches, becauſe 3 Inches is a 
Quarter of a Foot; and .5 is the Decimal of 6 Inches, 
becauſe 6 Inches is half a Foot. | 


Example 2, Let a Floor be 53 Feet 6 Inches long. 


and 47 Feet 9 Inches broad; How many Squares are 


contained in that Floor ? 


. 


$3+5 
23875 
14325 


23975 


25 34625 


Facit 25 Squares and 54 Fect. . 
T8: 


F. I. 


53 6 
42 
37¹ 
212 | 
9 
13 4 6 
23 © 
25'54 7 © 


By 
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By Scale and Compaſſes. 


In the firſt Example, extend the Compaſſes from 
r to 28.5, that Extent will reach from 57.25 to 16 
Sgugtes and near a third Part. 

In ihe ſecond Example, extend the Compaſſes from 
41 t9 47.5, mat Extent will reach from 53.5 to 2; 
Squares and above an Half. Lo f 

4 Abo _— | 


2. Of Partiticning. 


©. Exampie 1. If a Partition between Rooms be in 
Length 82 Feet 6 Inches and in Height 12 Feet; 
Inches; How many Squares are contained there'n ? 


The Length and Breadth being multiplied together, 
the Product is 1010.625 ; which divided by 100 (as 
before is ſhewed) and the Anſwer is 10 Squares 10 
Feet; the Inches or Parts, in theſe Caſes, are of no 


Value. | | 


„ , . 
82.5 82 6 
—— 12-3 
6125- * 
2459-7 999 © 
9800 | 20 7 6 
1c[10.625 1910 7 6 


Facit 10 Squares 10 Feet. 


Exaniple 2. If a Partition between Rooms be in 
Length! Feet 9 Inches, and in Breadth 11 Pect 5 
Inches; How many Squares are contained therein! 


„ The Len gth and Breadth being multiplied together, 
the Product is 1032 Feet; which divided by 100, ths 
Anlwer will be 10 Squares and 32 Feet. 


91.7 : 


% 
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91.75 . 
11:25 ot. 

"- 11 3 
45875 CET gage 
18350 1009 3 

9175 2 3. 

N75 F 

— — 10Iz2 k 2 3 
10132.1875 „ 


3. Of Roofing... 


It is a Rule amongſt Workmen, that the Flat of 
y Houſe, and half the Flat thereof, taken within 
the Walls, is equal to the Meaſure of the Roof of 
me fame Houſe ; bat this is when the Roof is ti ue 
pitched : For if the Roof be more flat or ſteep than 
the true Pitch, it will meaſure to more or leſs accord- 


Example 1. If a Houſe within the Walls be 44 Feet: 
6 Inches long, and 18 Feet 3 Inches broad ; How 
many Squares of Roofing will cover that Houſe ? 


Multiply the Length and Breadth together, and 
the Product is 812 Feet, the Flat; the half thereof 
Is 406 Feet; which added to the Flat, the Sum is 
1218 Feet; which divided by 100, the Anſwer is 12 
Squares and 18 Feet. . 


11 18.25 
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18 25 5 
44-5 44 © 
r 18. 3 
9125 . FT a 
7 00 «0. "5B 
7300 44 
— 8 b 
Flat „ 8 
Half 406 — 
. | The Flat 812 1 6 
12118 The Half 400 
A 5 
Sum 12/18 


Facit 12 Squares 18 Feet. 
By Scale and Compaſſes. 


In the firſts Example of Partitioning, extend e 
Compafles from 1 to 12,25, that Extent will reach 
from 82 5 to 10 Squares and One tenth. 
In the ſecond Example, extend the Compaſſes from 
1 0 11.25, that Extent will reach from 91.75 to 10 
Squares, and a little leſs than a third Part. 

In the Example of Roofing. extend the Compaſſe: 
from 5 to 18.25, that Extent will reach from 44.5 to 
812, the Flat; to which add the half thereof, and the 


Sum! iS 12; i8; which is 12 Squares 18 Feet, as above. 


There are other Works about a Building. done by 
the Carpenter, which are meaſured by the Foot, run- 
ning Meaſure, that is, by the Number of Peet in 


Length only; as Cornices, Doors and Caſes, Win- 


dow- frames, Guttering, Lintels, Sommers, Skirt- 
boards, Se. 
Nute 1. In the Meaſuring of . after you 
zve meaſured the whole Floor, you mult deduct out 
of it the Well- holes for the Stairs and Chimnies ; and 


in Partitioning, for the Doors, Windows, &c, except 


(by Agreement} they are to be included. 
{ 1 | Nete 


% 
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Note 2. In meaſuring of Roofing, ſeldom any Re- 
auctions are made for the Holes for the Chimney- 
ſhafts, the Vacancies for Lutheren-lights and Sky- 
lights; for they are more Trouble to to the Workman 
than the Stuff which would cover them 1s worth, 


decks dedkeofnrkte ſetheahorhekohoghaohchechecteckucks 
$Il. Of BrickLavers Mork. 


- HE principal is Tiling, Walling, and Chimney- 
Work. | 


1. Of Tilirg. 


Tiling is meaſured by the Square of 100. Feet, as 
Flooring, Partitioning, and Roofing were, in the Car- 
penters Work; ſo that between the Roofing and Tile- 

ing, the Difference will not be much; yet the Tiling 
will be the moſt; for the Bricklayers ſometimes will 
require to have double Meaſure for Hips and Vallies. 

When Gutters are allowed double Meaſure, the way 
is to meaſure the Length along the Ridge · tile, and by 
that means the Meaſure of the Gutters becomes dou- 
ble; it is uſual alſo to allow double Meaſure at the 
Eaves, ſo much as the ProjeQor is over the Plate, 
which is commonly about 18 or 20 Inches. 


Example 1. There is a Roof covered with Tiles, 
whoſe Depth on both Sides (with the uſual Allowance * 
at the Eaves) is 37 Feet 3 Inches and the Len;t1 45 


Feet; I demand how many Squares of Tiling are con- 
tained therein ? 25 


"PR 
— 


aA 
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F. I. 1 „ 
29.3 45 
45 © I” 
— | 18625 
185 14900 
148 | eee das 
| 11 | 3 | 5 161762. 5 > 
1676 3 | 
Anfwer, 16 Squares 76 Feet. N 


Example 2. There is a Roof covered with Tiles, 

whoſe Depth on both Sides (with the Allowance at 
the Eaves) is 35 Feet ꝙ Inches and the Length 43 
Feet 6 Inches ; I demand how many Squares of Tile. 
ing are in the Roof? i 


md — — — NN, — 5/5 — — — 


F. I. 35-75 
43 6 43.5 
—— | 17875 
4173 10725 
989 14300 
= © — — 
10 10 6 1515 5.125 
17 6 


—ͤ— 


15155 1 6 


Here the Length and Depth being multiplied to- 
gether, the Product is 1555 Feet; which divided by 
| 100 (as before is taught) the Anſwer is 15 Squares 

and 55 Feet, 1 


By Scale and Compaſſes. 


In the firſt, Example, extend the Compaſſes from 7 
to 37. 25, that Extent will reach from 45 to 16 Squares 
ms a little above three Quarters of a Square. : 

| n 
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In the ſecond Example, extend the Compaſſes from 
to 35.75, that Extent will reach from 43.5 to 18 
Squares and 55 Feet; that is, a little above a Halt- 
ſquare. - 5 


2. Of Walling. 


Bricklayers commonly meaſure their Work by the 
Rod Square of 16 Feet and a half; ſo that one Rod in 
Length, and one in Breadth, contain 272.25 Square 
Feet ; for 16.5, multiplied in itſelf, produces 272.25 
Square Feet. But in ſome Places the Cuſtom 1s to al- 
low 18 Feet to the Rod; that is, 324 Square Feet, 
And in ſome Places the uſual Way is, to meaſure by 
the Rod of 21 Feet long and 3 Feet high, that is, 63 
Square Feet; and here they never regard the Thickneſs 
of the Wall, but the uſual-Way is to moderate the 
Price according to the Thickneſs. __ EY 

When you meaſure a Piece of Brick-work, the firſt 
thing is to inquire by which of thoſe Ways it muſt be 
meaſured ; then, having multiplied the Length and 
Breadth in Feet together, divide the Product by the 
proper Diviſor, either for Rods or Roods, and the Quo- 
tient is Square Rods, or Square Roods, accordingly. 

But commonly Brick-walls, that are meaſured by 
the Rod, are to be reduced to a Standard-thickneſs; 
viz, of a Brick and a half thick (if it be not agreed 


on the contrary); and to reduce a Wall to Standard- 
thickneſs, this is | 


RULE 


Multiply the Number of ſuperficial Feet that are 
foundgo be contained in any Wall, by the Number of 
Half bricks which that Wall is in Thickneſs ; one 
third Part of that Product ſhall be the Content thereof 


in Feet, reduced to the Standard-thickneſs of one 
Brick and a half, 1 | 


Exanfpl? 
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Example 1. If a Wall be 72 Feet 6 Inches long, 

and 19 Feet 3 Inches high, and 5 Bricks and a hajf 

thick ; How many Rods of Brick-work are contained 

| therein, when reduced to the Standard! 


19.25 Height. 

72.5 Length, 
9625 
3550 
"T3473. - 


| 1395.625 

EN 

3)15351.87 
| — doounw__ 
272.25) 5117.291{18 Rods. 


239479 


65.06) 2167903 Quarters of a Rod. 


— nw nr es 


7 12.61 


Anſwer, 18 Rods | 3 Quarters 12 Feet. 
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F; 4 
1 
19 3 
648 
72 
18 1 6 
9.6.0 
1395 7 6 
11 
3713345 
27205115018 Rods, 
2395 


—ů— 


68) 21903 Quarters of a Rod, 


1 
Note, That 68.06 is one-fourth Part of 272.25. 


Note alſo, That in reducing of Feet into Rods, 
they uſually reject the odd Parts, and divide only by 
272, as is done in the ſecond Way of the laſt Ex- 
ample; ſo the Anſwer, by the ſecond Way, 1s 18 
Rods 3 Quarters and 15 Feet; more by about 24 Feet 


than by the firſt Way, where it is done decimally; a 
thing very inſignificant, 


— 5 
— — = — — 
— ͤ ——— 


— CET 


— — —- + —— 
—— — = 
— 


—— — 


— > _ 
— — — 


—— 


— 
— 
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— 


are contained therein, when reduced to Standard. 
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Example 2. If a Wall be 245. Feet 9 Inches long, 


16 Feet 6 Inches high, and two Bricks and 
thick 3+.1 demand how many Rods of brick: wk 


thickneſs ? 


245.75 
16.5 
122875 
147450 
1 
4054.87 5 
Np 
3) 20270 
272)6756(24 Rods. 
n 8 Pes 
1316 | 
5 3 es th 
nent Quarters of a Rod. the 
. 8 x 
Anſwer, 24 Rods 3 Quarters' 24 Feet, th 
8 | | ter 
F. I. | Ht 
245 9 | 
16 6 
| an 
1470 „ pr 
245 185 
122 10 6 
14 8 


5 


4054 10 6 Anſyer in Reet. 


= Before MW (1 
| * 
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Before I ſhew how to work the two laſt Examples 
scale and Com paſſes, I will ſhew how to find pro- ” 
er Diviſors to facilitate the Operation; becanie it 
ould be too intricate and tedious to perform by Scale 
d Compaſſes, according to the Rule above taught. 


To find proper Diviſors. 


Divide 3 (the Number of Half. bricks in 1 4), by 
the Number of Half. bricks in the Thickneſs, the Quo- 
nent will be a Diviſor, which will give the Anſwer in 
feet. But if you would have a Diviſor to bring the 
Anſwer in Rods at once, then multiply 272.25 by the 
Diriſor found for Feet, and the Product will be a Di- 
viſor, which will give the Anſwer in Rods. 


Example. Let it be required to find a Diviſor pro- 
per to reduce a Wall of three Bricks thick. * 


Divide 3 by 6 (the Half-bricks in the Thickneſs) and 
the Quotient is. 5, which is a Diviſor that will give 
the Anſwer in Feet. Then multiply 272.25 by. 5, 
and the Product is 136.125, the Diviſor, which will 
give the Anſwer in Reds; that is, as 163.125 is to 
the Length of the Wall ſo is the Height to the Con- 
tent in Rods, Or, as . 5 is to the Length, ſo is the 
Height to the Content in Feet. EP 


After the ſame manner you may find Diviſors for 
any other Thickneſs, which you will find to be as ex- 
preſſed in the following little Table. 


— — — — — — 
— x = =P 


— — 2 — = r vv — E — — 83 = 
nm” 2H. — 3 .. . EE — E — 
—= = 2 — - — — = — — — —— — 5 — 
— - - — a — — e.g — — 
— > — —— — — ea mos — — pee 
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7 85 N 'Divitors Diviſors | 
The Thickneſs| for the for bringing 
| of the Wall. | Anſwer |the Anſwer 


1 in Feet, lin Rods. 
1 Brick thick | 1.5 | 408.375 
{14 Brick thick | 1 1 pkg, 
2 Bricks thick} ,75 | 204.187; | 
[2Z Bricks thick] 6 163.33 
3 Bricks thick | . 5 136.125 
132 Bricks thick] .4285 | 116.659 
I. Bricks thick .375 | 102.0937 | 


Let the ſecond Example, aforegoing, be wrought 
by Scale and Compaſſes, where the Length is 245.7;, 
the Height 16.5, and the Thickneſs 24 Bricks. 

Extend the Compaſſes from 163.35 (the tabular 


Number againſt 22 Bricks), to 245.75 ; that Extent 
will reach from 16.5 to 24 Rods and 8 Tenths. 


- Again, if the Length be 7 5 Feet 6 Inches, and the 
Height 18 Feet ꝙ Inches, at 34 Bricks thick; How 
many Rods are contained therein? 


Extend the Compaſſes from 116.678 ( the tabular 


Number) to 18.75, that Extent will reach from 75.5 
to 12.13; that is, 12 Rods and a little above halt a 


Quarter. 


It will be very proper and commodious, for ſuch 


as have frequent Occaſion to meaſure Brick-work, to 


have in the Line of Numbers little Braſs Centre-pins 
at each of the Numbers in the third Column of the 


above little Table, with a Figure to denote the Thick- 


neſs of the Wall, 
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if a Wall be 104 Feet 5 Inches long, and 17 Feet 3 
Inches high 3 How many Rods are contained therein ? 


N 1 a 5 9 * 
pn 2 2 od - — . — r * _ A n 2 
J ĩ ̃ ůu³n. — ] e n * 


3 
104.75 „ 104 
17.25 17 3 
52375 e 
20950 wp 
73325 26 2 3 
10475 "v2 79 <0" 
6311896.9375(28 1806 11 3 1 
11% e ; 
—— Anſwer, 28 Rods 42 Feet. | 
== Q f 
| 30 i 


| 


od Mx > 


r 
8 


IF" . * n 


Note, That ſuch as dig Cellars, do many times make 
them by the Floor, 16 Feet ſquare, and a Foot deep, 
being @ Floor of Earth; that is, 324 ſolid Feet. 


r 


If you are to meaſure a Chimney ſtanding alone by 
elf, without any Party-wall being adjoined, then 
zirt it about for the Length, and the Height of the 
Story is the Breadth ; the Thickneſs muſt be the ſame 
ajthe Jambs are of, provided that the Chimney be 
wrought upright from the Mantle-tree to the Cieling. 
not deducting any thing for the Vacancy between the 
Floor (or Hearth) and the Mantle-tree, becauſe of the 
Gatherings of the Breaſt and Wings, to make room 
for the Hearth in the next Story. Sr. 

If the Chimney-back be a Party-wall, and the Wall 
be meaſured by | itſelf, then you muſt meaſure the 
Depth of the two Jambs, and the Length of the Breaſt 
for aLength, and the Height of the Story the Breadth, 
at tne ſame Thickneſs your Jambs were of. 

When you meaſure Chimney-ſhafts, girt them 
vith a Line round about o leaſt Place of them, for 
OT; "kk ... ths 


% & hdd — — 
; ” n * a 40 ; gs. of os _ . 4 * | 
RG —— tn A * n 
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And if they be four Inch- Work, then you muſt (, 


Poſe this Figure, 


double Shaft, and 
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234 Feet 4 Inches 
— 6 Parts, for the 


the Length, and the Height ſhall be your Breadth: 


down your Thickneſs at one Brick-work ; but ff 
they be wrought 9 Inches thick (as ſometimes they 
are, when they ſtand high and alone above the Roof) 
then you muſt account your Thickneſs 1 4 Brick, in 
confideration of Withs and Pargetting, and Trouble 
in Scaffolding. | 9 88 

It is cuſtomary, in moſt Places, to allow double 
Meaſure for Chimnies. 8 
Example. Sup- +: in, 


ABCDEFGHIK, 
to be a Chimney 
that hath a double 
Tunnel towards 


the Top, and a 


is to be meaſured 
according to dou- 
ble Meaſure. 
Firſt, I begin 
with the Breaſt- 
wall IL, and the 
two Angles LK 
and HI, which to- Tl 
ether are 18 Feet JF. - Ik% 
- Inches; then "IN 
take the Height of 
12 Feet 6 Inches; ; | 
which multiplied _ 
together, produce 


— 
5 — — 
—— — 
— - 
— _ 
© — — -- 
7 - 
— —— — — 
j 5 


| 


i 


„ — 
2 


7 
1 
i 


Content of the Fi- | 
gure FGHK. 5 


For the Square DaEb, the Length of the Breaſt- 
wall and two Angles, is 14 Feet 6 Inches, and the 


130-Feet 6 Inches, for the Content of the Part DaEb. 

Then the Height of the next Square 7 Feet, and 
the Length of the Breaſt-wall and two Angles is 10 
Feet3 Inches; which multiplied together, produceth 
71 Feet 9 Inches, for the Content of the Square 
BeCd. 5 3 | 
The Compaſs of the Chimney- ſhafts is 13 Feet 9g 
Inches, and the Height 6 Feet 6 Inches ; which 
multiplied together, make 89 Feet 4 Inches 6 Parts, 
the Content of the Shafts. "oy 

The Depth of the middle Fetter, that parts the 


Inches ; which multiplied together, make 15 Feet, 
the Content thereof; | 


The Works. g 
- OP, 226% 2 123122532: ee 
en873g21 0nd 2 11•5 
12 6 122 — 
— : 9375. 
= 3 3750 
3 1875 
HR 234 4 6 FP GHK 234.375 
. „ et heb 
9 0 | | 9 
Dakb 130 6. 80 DaEb 1 30. 5 
5 Fs 1 
iy i e iel 
7.9 1 + 
decd 71 9 Hecd 71.75 
U 4 F. I. 
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Height Da 9 Feet; which multiplied together, make 


Funnels, is 12 Feet, and its Wideneſs 1 Foot 3 


F 


£4] 
oY 
N 
2 
{ 
it 
E 
"= 
1 
9 
. 
# 
« 
4 
T9 
7 
oi 
l 
4 
* 
I "+ 
Ys 
CY 
23.3 
* , 
19 
1 
3 
78 (0 
- i 
„ ty 
7 a 
+ Za 
ny 
N. 
ny 
* 
7 5 
9 
. 
5 
1 
* 
1 
s 
a 
2 
gh 
* 
4 
ey 
* 
{ 
1. 
1 
N 
„ 
> 
1 * 
"0 
99 
4 
* 
* 


j 
rh 


- * 


222 The Menſurationof Patt} 
7. 5 # 


13.73 

13 9 6, 
OO Ire 55 6875 
82 6 tees 


| TE The Shaft 89 375 
The Shaft 89 4 6 


F. A LE 1.25 
TT — e The Fetter 15.00 
The Fetter 15 6- 8 8 

25 | 1 F. L 
. FGHK 234 4 6 
 272)1082(3. Rods. DaEb 130 6 0 
— BeCd 71 9 o 
68) 26603 Quarters. The Sbaft 89 4 6 
— The Fetter 15 0 0 


1 The Sum 541 o 0 


The Double 1082 © © 


Having added the five Products together, and 
doubled the Sum, that double Sum is the Contentof 
the Chimney in Feet, according to double or cuſtom- 
ary Meaſure-; which Feet muſt be reduced to Rods, 
as was ſhewed before. 

So the Feet in the foregoing 2 being reduced 

to Rods (the Thickneſs being oppo ed 13 Bricks) 
makes 3 Rods 3 Quarters and 62 Feet; that 1s, 4 
Rods wanting 6 Feet. | | 
- This is all the Meaſure that can be allowed, when 
the Chimney ſtands in a Gavel or Side-wall ; in which 
Caſe the Back of the Chimney (here not meaſured) 
is accounted as Part of the Gavel ; but if the Chin- 


dies ſtand by themſelyes, as all Stacks of Chimnis 


% 
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in great Buildings do, in ſuch Caſe, it is all Chimney- 
work, and therefore ought to be meaſured double on 
all Sides. 


ene 
§III. Of PLAST ER ERS Work. 


HE Plaſterers Works are principally of two 

Kinds ; namely, 1, Works Jathed or plaſtered, 
which they call Cieling. 2. Works rendered; which 
are of two Kinds; viz, upon Brick-walls, or between 
Quarters, in the Partitions between Rooms ; z all which 
are meaſured by the Yard-ſquare, .or Ryan of 3. 
Feet, which is 9. Feet. | 


1. Of Cielings 


If a Cieting be 59 Feet 9 Inches waa and 24 Feet 
6 Inches broad; How many Yards doth that Cieling 
contain? 

Multiply 59 Feet 9 Inches by 24 Feet 6 Inches, 
and the Product, is 1463 Feet 10 Inches 6 Parts; 
which divided by 9, the Quotient is 162 Yards 5. 


39 9 Sa \ "24.5. 
24 6 —— 
* 20575 
236 > | 23900 
118 11950 
29 10 6 = - 
18 0 © 9)1463.875 
| 1463 10 "5 Anſwer 162.65 5 ” 


* MOI — - -—_ — 2 = 2 — Sat 

MS - & = ww SY _ 3 7 ep. — ———— — 
2 . 70 15 = SY — 1 5 RISES 2. A 7 — J & = — 

8 — 3 5 2 3 Oe. — 2 


4 + 
C.- 
7 
30 
+ 
25 
* 
05 
4 
1 
0 
* 
4 
(ON 


224 he Menſuration of Part If 
By Scale and Compaſſes. 


Extend the Compaſſes from ꝙ to 59 Feet 9 Inches, 
that Extent” will reach from 24 Feet 6 Inches to 
16.25 Yards. 


? 
+ 


2. Of Rendering. 
Example; If the Partions between Rooms be 14 
Feet 6 Inches about, and 11 Feet 3 Inches 87 5 How 
many Vards are in thofe Partitions: 
Multiply 141 Feet 6 Inches by 11. Feet 3 lochen 
and the Product is 1591 Feet 10 Inches 6 Parts; 


Which divided by 9, gives 176 Yards 7 Feet, de 
Anſwer, 


F. I. | 

„„ apc 141.5 

1 1 11.25 
1556 6 SLEW e Wot . 7075 13 
„ 2830. 

RF — — 1 N 14 15 1415 . 
e 141 ES 
Anſwer 176 7 9)1591.975 - 

176.87 


| Anſwer, 176 87 Yards. 


Extend the Compaſſes from ꝗ to 141.5, that Extent 

will reach from. 11.25 to 176.87 Yards. 

Nete 1. If there be any Doors, Windows, or the 
like, in your Partitioning, you muſt make Dedugions 
for them. 

Note 2. When you meaſure eien upon Brick- 
walls, you axe to make. no Deductions; but when you 
meature Rendering between Quarters, you may very 
well deduQ one-fifth Part for the Quarters, Braces, 
and Entertices, f 

Al 
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Note 3. That Whiting and Colouring are both 
meaſured by the Yard, as Cieling and Rendering, 
were; and as in Rendering between Quarters, you. 
deduct one-fifth Part, ſo in Whiting and Colouring. 
you muſt add one-fourth or one-fifth Part at leaſt. 


RELIES 
$ IV. Of Jorvn ERS Work, 


[ Oyners meaſure their Work by the Yard» 
J ſquare ;'' but in taking their Dimenſions, they 
differ from ſome others ; for they have a Cuſtom, and: 
ſay, We ought ta meaſure where our Plane touches: 
- Wherefore, in taking the Height of any Room, 
where there is a: Cornice about, and ſwelling Panels 
and Mouldings, they, wich a String, begin at the Top, 
and girt over all the Mouldings; which will make the 
Room to meaſure much higher than it is: Then for 
meaſuring about the Room, they only take it as it is 
upon the Floor. N 
Example 1. If a Room of Wainſcot (being girt 
downwards over the Mouldings) be 15 Feet ꝙ Inches 
bigh, add 126 Feet 3 Inches in Compaſs; How many 
Yards doth that Room contain ? 3 | 
Multiply the Compaſs by the Height, and the Pro- 
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duct is 1988 Feet 5 Inches 3 Parts; which divided: 
by 9, gives 220 Yards and 8 Feet, the Anſwer.. ö 
f ©Z 65 2 1 
825 ö 

? 5 2. 4 

5 F 8 {HG of hy 
E FS Q ) : 
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. I. 
126. 3 126.25 
is 5 15.75 
620 5 63123 
126 88375 
= 0 63 I 6 * ** 631235 
r n e AT ries dezg 
4 492 
9 57 971988.4373 
91988 5 3 e 75 
e ee LR 220, 
Anſwer, 220 $ n S266 207 
e a. 0 | Facit 220 Vards 3 Feet, 


Example 2. 17 a Noon of Wainſcot be 16.Feet 3 
Inches high (being girt over the Mouldings), and the 
Compaſs of the Room 1 37 Feet 6 inches; How many 

Yards are contained therein? 

Multiply-145 Feet 6 Inches by 16 Feet: 3 Inches, 
and the Product is 2234 Feet: 4 Inches 6 Parts; which 
divided by 9g, the Quotient is 248 Vards and 2 Feet, 


can WOA el c bi een 105.25 
1 50 830 | TT. 5 F n e 
Ty 937 : i — GEO 2750 'E 
345 14. 6 it TSX OLE 8250 
ba —— 1375 
972234 4 6 
| : | 9,2234-375 
"845 23-0 
e 248.2 


Facit 248 Yards 2 Feet. 


Ei 


vw to - re 28 


mk us aw JF ,pX ND 


By Scale and Compaſſes 


For the firſt Example, extend the Compaſſes from 9 
to 120. 2550 that Extent will reach from 15.75 to 220. 9 
Yards, 

For the . Example, extend the Compaſſes 
ſrom 9 to 137.5, that Extent will reach from 16.25 
to 248 Yards and above a Quarter. 

In Joyners Work there is another thing to be ob · 
ſerved ; that is, in the meaſuring of Doors, Window- 
ſhutters, and all ſuch Work as is wrought on both 
Sides, they are paid for Work and Half-work ; ſo that 
ia din all ſuch Work, you muſt firſt find the 
Content, as before, and take half that Content, and 


add to it; ſo ſhall the Sum be. the Content at Work 


and half, 

Example, If the Window-ſhutters aboud a Room 
be 69 Feet 9 Inches broad, and 6 Feet 3 Inches high; 
| oy many Yards are contained therein | at Work and 
half ? Ra 

Multiply 69 Feet 9 * bh 6 Feet 3 Inches, and 
the Product is 435 Feet 11 Inches 3 e ; the Half 


whereof is 217 Feet 11 Inches 7 Parts; which added 


together, the Sum is 653 Feet 10 Inches 10 Parts; 


which divided by q, the Quotient is 72 Yards c.F cet, 
the Content at Wer and r. 


. . 0 

bg 9. 9-75 

© 4 5.43 
as 6 4 00008 

17 iS $6; „ „ 3970 
— — 41850 
2 
247 „ = 435-9375 
— 217.9687 
90653 10 10 — — 
— 653.9062 

72 


5 2 8 
Facit 248 Yards 5 Feet. 
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By Scale and Compaſſes. 


Extend the Compaſſes from 9 to 69.75, that 
Extent will reach from 6.25 to 48.4 Yards ; the Half 
whereof is 24.02; which added together, make 72.6 
Yards, the Content at Work and half. 

Note, That you muſt make Deductions for all Win. 
_ dow-lights; bat you muſt meaſure the Windoy. 
boards, Sopheta-boards, and Cheeks, by themſelves, 


ooo foto 8 5 2 7 0 
Sv. PAIN T IAS Work 


H taking the Dimenſions of Painters Work WM 
- is the ſame as that of Joyners, by girting over 

the Mouldings and ſwelling Panels, in taking the ri 
Height ; and it is but Reaſon that they ſhould be paid 
for that on which their Time and Colour are both 
expended. The Dimenſions thus taken, the caſting 
up, and reducing Feet into Yards, is altogether the 

ſame as the Joyners Work; but the Painter never 
requires Work and half, but reckons his Work once, 
twice, or thrice coloured over. Only take Notice, 
that Window-lights, Window bars, Caſements, and 
ſuch- like Things, they do at ſo much per Piece. 


Exanple. If a Room be painted, whoſe Height 
(being girt over the Mouldings) is 16 Feet 6 Inches, Pa 

and the Compaſs of the Room 97 Feet 9 Inches; WM ** 
How many Yards are in that Room ? 


Multiply 97 Feet 9 Inches by 16 Feet 6 Inches, an; 
and the Product is 1612 Feet o-Tnehes 6 Parts; bre 
which being divided by 9, the Quotient is 179 Yards 
and 1 Foot, | | RE OD 


F. I. 
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9 3 77.5 97-75 
16 6 PEN 444 
5 T6 D 58650 
„ess 9c „ N 
97612 10 6 | (2 | 5 5 = ene 

179 

Faci 179 Yards 1 Foot, 

By Scale and Compaſſes. 


Extend the Compaſſes from 9 to 16.5, that Extent 
will * from 97.75 to 179.2 Yards. 


NV M 6G e 
$ VI. Of Gris EAG Wark. 


\ Laſiers indie their Work by the Foot 

ſquare ; ſo that the Length and Breadth of a 
Pane of Glaſs in Feet, being multiplied into each 
other, produceth the Content. 

Note, That Glaſiers uſually take their Dimen- 
ſons to a Quarter of an Inch; and in multiplying | 
" Feet, Inches, and Parts, the Inch is divided into 12 
s ay" as the Foot is, and each Part ſubdivided 1 into 
8 12, Fe. 


LA * ww 1 2 N a — ot — we 


Example. If a Pane of Glaſs be 4 Feet 8 Inches 
ey and 3 Quarters long, and 1 Foot 4 Inches 1 Quarter 
bro. d; How: many Feet of Glaſs are in that Pane ? 


85 C8 Inches 47 728 
The Decimal of j 4 Inches 4 is} 354 
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„ | 4.729 Ch 
4 8 9 1.354 
. 4 e 
— | 18916 | 
$ 3.9: 283645 ti! 
1. 6-21. 0 14187 the 
SS; 4729 fro 
3 3 | 
10-4 0 4 3: 6.403066 
Anſwer, 6 Feet 4 Inches. 4 
By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 1 3 54, that Extent 
will reach from 4.729 to 6.4 Feet, the Content, 
Example 2. If there be 8 Panes of Glaſs, each 4 
Feet 7 Inches 3 Quarters long, and 1 Foot ; Inches 
1 Quarter broad; How many Feet of Glaſs are con- 
tained in the ſaid 8 Panes? 
RR 7 Inches 47 .. 6.646 
The Decimal of f 7 Inches 4 is 47 
. . „ 
41 7 9 1.437 
F424 ——— 
— 32522 i 
. 13938 
11 9 18584 
1 1 1 3 4646 
6 0 1 8 3 6.676302 | | 
8 8 | 
"{ BY Bt. 00 EET 53.410416 
Facit 53 Feet 5 Inches. 


8 2 
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By Scale and Compaſſes. 


tend the Compaſſes from 1 to 1.437, that Ex- 
tent will reach from 4 646 to 6.676 ; then extend 
the Compaſſes from 1 to 8, that Extent will reach 
from 6.676 to 53.4, the Content. | 


Example 3. If there be 16 Panes of Glaſs, each 4 
Feet 5 Inches and a half long, and 1 Foot 4 Inches 


contained therein? | 


„ 6 4.458 
41 © 1.395 
14 
— 22290 
3 40122. 
1 510 0 13374 
$.4:t-6 4458 
$38 1.6 6.218910 
85 3 
44 ic 8 6 0 24.875640 
4 ati, 
$09--6:10--:00 © Q9.502: 69 


; Facit 99 Feet 6 Inches. 
Note, That inſtead of multiplying by 16, I have 
multiplied by 4 twice, becauſe 4 times 4 is 16. 


By Scale and Compaſſes, 


Extend the Compaſſes from 1 to 1.395, that Ex- 
tent will reach from 4.458 to 6.219; then extend the 
Compaſſes from 1 to 16, that Extent will reach from 
6.219 to 99.5 Feet, the Content. : 


Note, That when Windows have Half-rounds at the 
Top, they meafure them at the full Height, as if they 
were ſquare. Alſo round or oval Windows are mea- 
> & ſured 
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ſured at the full Length and Breadth of their Diame. 
ters, Likewife Crotchet-windows in Stone-work are 
all meaſured by their full Squares. And there is 
Eeaſon for ſo doing; for the Trouble in taking their 
Dimenſions to work by, the Waſte of Glaſs in work. 
ing, and the Time expended in ſetting up, is far more 
than the Glaſs can be valued at. 


§ V. Of Masons Work, 


N Aſons meaſure their Work ſometimes by the 
1 Foot ſolid, ſometimes by the Foot ſuperficial 
and in ſome Places they meaſure their Walling by the 
Rood, that is, 21 Feet long and 3 Feet high, which 
is 63 ſquare Feet. Examples of each are as follow. 


 Exanyple. If a Wall be 97 Feet 5 Inches long, 18 
Feet 3 Inches high, and 2 Feet 3 Inches thick; How 
mavy ſolid Feet are contained in that Wall ? 

. 8 


v7.3 oi 97.417 
19 3 BS: 
750 | 48708; 
97 194834 
1 779336 
6.0.0 97417 
1 6 0 — 
. | _ 1777.86025 
2777 10 3 8 | 2.25 | 
— ns 888930125 
3555 8 6 355572050 
444 5 6 9 355572050 
| 4000 2 © 9 4000.1855625 


Multi. 


to 4000.18, the ſolid Content. 
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Moltiply the Length, Height, and Thickneſs toge- bi 
ther, and the laſt Product is 4000 Feet 2 Inches, the: i 
By Scale and Compaſſes. 4 
Extend the Compaſſes from i to 18.25, that Ex- ot 
tent will reach from 97.417 to 1777.86 ; then extend * 
from 1 to 1777.86, that Extent will reach from 2.25 1 


Example 2. If a Wall be 107 Feet q Inches long 
2nd 20 Feet 6 Inches high ; How many Feet ſuper- 
fcial are contained therein? 


F. I. 1 

107 9 107.75 

20 6 : 20.5 
nv” 53875 
33 10 6 215 50 
2206 10 6. 2208.87 5 


Facit 2208 Feet 10 Inches. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 107.75, that Ex. 


"ha reach from 20.6 to 2208.875, the ſuperficial: 
et. SS 


X 3 Zæarbl. 


234 The Menſnration of Part II. 
Example 3. If a Wall be 112 Feet 3 Inches long 


tent will reach from 112.25 to 29.4 Roods, the 


and 16 Feet 6 Inches high ; How many Roods are 
centained therein ? 2 | 


. . 112.2 


5 
112 3 16. 
— 56125 
676 © 67350 
112 11225 
— — 63) 1852.125029 
i852 1 6 — — 
592 
25 
Facit 25 Roods 25 Feet, 
By Scale and Compaſſes. 


Extend the Compaſſes from 63 to 16.5, that Ex- 


Content. 


44057 
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ch e d h 


CHAP. Iv. 
The Meaſuring of BOARD and 
TI In. 
09DSSS000000S00000000 


$I, Of Board MEASVURE. 


Mo meaſure a Board, is no other but to meaſure a 
long Square. 8 


Example 1. If a Board be 16 Inches broad and 13 
feet long; How many Feet are contained therein? 


Multiply 16 by 13, and the Product is 208 ; which 
divided by 12, gives 17 Feet, and 4 remains, which 
is a third Part of a Foot. 

Or thus: Multiply 156 (the Length in Inches) by 
16, and the Product is 2496; which divided by 144. 
the Quotient is 17 Feet, and 48 remains, which is a 
mird Part of 144, the ſame as before. | 


12. 
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12: 13:16 
13 


Or, 144: 156 :: 16 

: | N 16 \ : ke 
* 
1 56-- 


144) 249601715 
B06 - 


— 


48 
By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 13, that Extent 
will reach from 16 to 174 Feet, the Content. 


Or, extend from 144 to 156 (the Length in 
Inches) that Extent will reach from 16 to 173 Feet, 


the Content, VF 


Example, If a Board be 9 Inches broad; How 
many Inches in Length will make a Foot ? 


Divide 144 by 19, and the Quotient is 7.58 very 
near; and ſo many Inches in Length, if a Board be 
19 Inches broad, will make a Foot. 
Inch. Inch. Inch. Inch. 

19 : 144 1 : 7.58 feree 


LES Extend 
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Extend the Compaſſes from 19 to 144, that Extent 
will reach from 1 to 7.58; that is, 7 Inches and ſome- 
thing more than a half. So, if a Board be 19 Inches 
broad, if you take 7 Inches, and a little more than a 
half with your Compaſſes from a Scale of Inches, and 
ron that Extent along the Board, from End to End, 
you may find how many Feet that Board contains ; or 
you may cut off from that Board any Number of Feet 
cefired. EN | | | 
For this Purpoſe there is a Line upon moſt ordinary 
joint rules, with a little Table placed upon the End 
of all ſuch Numbers as exceed the Length of the 
Rule, as in this little Table annexed, | 


— 


6 | 
145 
7 18 


1 


5 0 
4 2 
3 6 


12 
I 


o 
6 
2 


5 
1 
8 


— —— 


0 

3 

4 | K 
| Here you ſee, if the Breadth be one Inch, the 
Length muſt be 12 Feet; if two Inches, the Length 
is 6 Feet; if five Inches broad, the Length is 2 Feet 
r 9. EE. 


The reſt of the Lengths are expreſſed in the Line, 
thus: If the Breadth be 9 Inches, you will find it 
againſt 16 Inches, counted from the other End of the 
Rule; if the Breadth be 11 Inches, then a little above 
13 Inches will be the Length of a Foot, c. 


ISS SSSI I SDSS SIS SES S2 
FILL Of SeovaretDd TIMBER. 

V Squared Timber are here meant ſuch as have 
equal Baſes, and the Sides ſtrait and parallel. 


1he Rules for meaſuring all ſuch Solids are ſhewed 
in 5 II. of Chap. 2. to which | refer, 


Example 


DI. i Ch 
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Exampler. If a Piece of Timber be 1 Foot; 
Inches (or 15 Inches) ſquare and 18 Feet long; 
How many folid Feet are contained therein ? 


15 . 
2 1 3 
75 — 
15 „ 
3 e 5 3 9 
225 . 
18 1 
| 5 
1800 | eG 
225 94 8 
+" e | 3 
144)4050{23.12 — mm ————_—_— 
—— : 1 6 
1170 . 
180 
360 | 
720 : 


Anſwer, 28 Feet and half a Quarter, 


Here, inſtead of multiplying by -18, where ! 
wrought by Feet and Inches, I multiplied by 6, and 
then by 3, becauſe 3 times 6 is 18, 


| Example 2. If a Piece of ſquared Timber be 2 Feet 
9 Inches deep, 1 Foot 7 Inches broad, and 16 
Feet g Inches long; How many Feet of Timber ate 
in tat e ee | 
Multiply the Depth, Breadth, and Length together, 
and the Product will be the Content. Le 
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33 F. I. 
19 2 9: 
— 1 - 
297 —_— 
33 e 
N 55 
627 Lu 
10.75 4 4 3 
— 16 8 © 
3135 
4389 69 9 © 
3762 3 3 2 3 
627 — 
— — 73 M 2 3 
144) 10502. 2572.93 
422 
1342 
465 
33 8 


Anſwer, 72 P eet 11 Inches; or 72 Feet 93 Parts. 


By Scale and Compaſſes. 


Por the firſt Example, extend the Compaſſes from 
12 to 15 Inches (the Side of the Square) that Extent 
will reach from 18 Feet (the Length being twice turned 
over) to 28 Feet, and ſomething more. _ 


.. il 
* 
4 
wa 
£3. 
1 
* 

1 7 
* 
* 
4 = 
ITED 
Pe 
12 
1 
1. 


For the ſecond Example, find a mean Proportional 
between 19 Inches and 33 Inches, by dividing the 
Space between them into two equal Parts, and the 
Compaſs Point will reſt upon 25, which is a mean 
Proportional between 19 and 33. | 


a 
A 


Be. RFA 
— 
— - LU 


Then extend the Compaſſes from 12 to 2g (the 
Proportional found) that Extent will reach (being twice 
turned over) from 16.75 Feet, the Length, to 7293 
Feet, the Content. | 


I» 27 Nr od 27 


A com- 


equal to the Parallelogram 


the ParallelogramE B CF. 
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A common Error is committed, for want of Art, 
in meaſuring theſe laſt Sorts of Solids, by adding the 
Depth and Preadth together, and taking half for the 
Side of a mean Square. This Error, though it be but 
ſmall, when the Depth and Breadth are pretty near 
equal ; yet if the Difference be great, the Error is 
very conſiderable ; for the Piece of Timber thus mea. 
ſured, will be more than the Truth, by a Piece whoſe 
Length is equal to the Length of the Piece of Timber 
to be meaſured, and the Square equal to half the Dif. 
ference of the Breadth and Depth, as I ſhall here de- 
monſtrate. 5 


I ſay, the Square GHIK 
is greater than the Paral- & 2 
lelogram AB C D, by the A — . 2 
little Square OHP L; for 5 
the Parallelogram QIK is 


64 


AEF D; and the Parallelo- | 26 
gram GO L Qis equal to 5 


Therefore the Square is < AQ. 
greater than the Parallelo- | | F-7 
gram by the little Square , 8 EF 
OHPL ; which was to be 
proved. . 8 . 
Otherwiſe, you may | . 
prove it by Numbers, thus: 3 
The Sum of 33 and 19 is 5 2, 30 - 1 
the half thereof 1s 26, the 


Square of 26 is 676, and the Product of the Depth 
and Breadth is 627: The Difference of theſe two is 49, 
equal to the Square of half the Difference ; for the 


Difference between 33 and 19 is 14, the half thereof 


is 7, whoſe Square is 49; which was to be proved. 


Now, if this 49 be multiplied by the Length of the 


Piece, and that Product divided by 144, to bring it 
to Feet, and thoſe Feet added to the true Content, the 


Sum 


Chaj 
dum 
Way 
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sum will be equal to the Content found by the falſe 
Way mentioned. : N 


See the Work of both. 
33 Depth. 16.75 the Length. 


19 Breadth, 49 the $q. of 3 Diff. 
— 92 Sum. 17075 : 
6700 
26 half, „ 
| 20 1 1440820 7565 69 
5 1007 | 
2 | 1435 
oe 139 
3380 
4732 
4050 
676 | 
1911323.00(78.63 
1243 
910 
460 
28 
Feet. 


To 72.93 the true Content. 
Add 5.69 the Part ſuperfluous. 


—— e—_—_—__—d 


Rem. 78.62 equal to the Content by the falſe Way. 


WWW 


By 


9 . — 


5 8 4 9 Part fuperfluous. 
72 11 2 3 true Content add. — 
— | | Falſe C. 78 
78 7 7 o equal to the Content by the falſe Way. 


To find how much in Length makes a Foot of any fquarid 


Timber. | 


Always divide 1728 (the ſolid Inches in a Foot) by 
the Area of the Baſe ; the Quotient is the Length of 
a Foot. 8 5 1 | 


This Rule is general for all Timber, which is of | 
equal Thickneſs from End to End, whether it be 
ſquare, triangular, multangular, or round. 


Example 1. If a Piece of Timber be 18 Inches 
ſquare; How much in Length will make a Foot ſold? 
18 nn | 
18 
144 
18 
32401728 51 Inches ; which is the Anſwer. 1 
1620 | 125 5 
—_— | t 


108 
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By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 18, that Extent 
will reach from 18 to 324, the Square or Area of the 
Bafe ; then extend from 324 to 1728, that Extent will 
each down from 1 to 5 Inches, and 3 of an Inch. 


Or thus: Extend the Compaſſes from 18 to 41.569, 
that Extent, turned twice over from 1, will at laſt fall 
upon 5 5, as befere. | 


Note, I hat 41.569 is the ſquare Root of 1728. 


Example 2. If a Piece of Timber "BE 22 Inches 
deep and 15 Inches broad; How much in Length 
will wake a Foot? 


22 
15 
110 
22 
| 3300172805. 23 
780 
1200 


210 
Anſwer, 5 Inches and. 23 Parts. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 15, that Extent 
will reach from 22 to 330; then extend from 330 to 


1728, that Extent will reach from 1 to 5.23 Inches, 
the Length of a Foot, „ 


* There 


244 The Menſuration of Pann 
There is a Line for this Purpoſe upon moſt ordi. 


nary Rules, with a little Table at the End of all ſuch 


Numbers as exceed the Length of the Rule, ſuch 3 
this annexed. 8 


-jo lojo{folgjolit]3[9] Inhe, 
[= J [2 [1 Fea 
ij2!13t4ls|6]17 [8]9[Sewty 


Here you ſee, if the Side of the Square be 1, the 
Length muſt be 144 Feet ; if two Inches be the Side 
of the Square, it muſt be 36 Feet in Length, to make 
a ſolid Foot, Sc. F _ | 

If the Side of the-Square be not in the little Table, 
you will find it upon the Line ; thus, if the Side of 
the Square be 16 Inches, you will find it againſt 
Inches and 7 Tenths; counted from the other End of 
. + 7 ND 

Then if you take the Length of a Foot from the 
L.ine of Inches with your Compaſſes, and run the 
Compaſſes along the Piece, from End to End, you ill 
find how many Feet are contained in that Piece; or 
you may cut off any Number of ſolid Feet that ſhall 
be deſired; but if the Sides of the P'ece be unequal, 
find a mean proportional Number, as is before taught, 
by dividing the Diſtance upon the Line of Numbers 
into two equal Parts: Thus, if the Breadth be 2; 
Inches and the Depth g Inches, divide the Space 
upon the Line of Numbers into two equal Parts, 
and you will find the middle Point at 15; fo1; 
Inches the geometrical mean Proportional ſought ; 
then if you look for 15 upon the Lime above men- 
tioned, you will find 7 Inches and a little above half 
to be the Length of a Foot, 


—ů — 
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by . 


(hap. 4. Squared Timber. 245- 
$ III. Of unequal Squared Timber. 


Y unequal Squared Timber, I mean all ſuch as 
have unequal Baſes-; that is, ſach as is thicker at 
one End than at the other; and ſuch are moſt Timber- 
trees when they are hewn, and brought to their Squares. 
The uſual Way to meaſure ſuch Timber, is to take 
a Square about the Middle of the Piece, which they 
take to be a mean Square: This Way, when the Piece 
is pretty near as thick at one End as at the other, is 
ſomething near the Truth; but when there is a great 
Diſproportion between the Ends of the Piece, the Er- 
ror is conſiderable. All ſuch Solids being the Fruſtums 
of Pyramids, the true Way of meaſuring them muſt 
be by Sect. VII. Chap. 2. I ſhall give an Example or 
two, which I will work both by the true and falſe 
| Ways, whereby you' will ſee the Difference. 
Example 1. If a Piece of Timber be 25 Inches 
ſquare at the greater End, and 9 Inches ſquare at the 
leſſer End, and 20 Feet long; How many Feet of 
Timber are in that Tree? 1 
5 
9 0 


Sam 34 | 


Half 17 the Side of the Square in-the Middle, 
17 _ . | 


$29 
:44)5780{40.13 
200 
560 
„ | . f 
Answer, 40.13 Feet, by the falſe Way. R 
ES 3 By 
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By Rule II. Sect. VII. Chap. 2, 


25 25 
9 9 


225 16 Difference of the Sides, 


96 
16 


3) 256 the Square. 
85.333 
225 
310.333 
20 
14406206. 66043101 


. —T — — 


Anſwer, 43.101 Feet, by the true Way; ſo thi; 
there is near 3 Feet Difference. 


By Scale and Compaſſes. 


Extend from 1 to 9, that Extent will reach from 
25 (the ſame Way) to 225, the ReQangle of the Sides 
of the two Baſes; then the Difference between the 
ſaid Sides is 16; extend from 3 to 16, that Extent 
will reach from 16 to 85.333, a third Part of the 
Square; which added to 225, the Sum is 310.333, ? 
mean Area: Then extend from 144 to 310.33 5 2 


% 


or, — er, _ Xxx, tj C7 
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Extent will reach from 20 (the Length) to 4.3.1 Foot, 
the Content the true Way. 
Extend the Compaſles from 12 to 17 (the Side of 
the middle Square), that Extent will reach from 20 


(the Length, being twice turned over) to * 1 Foot, 
the Content 80 the falſe Way. 


Example 2. If a Piece of Timber be 32 "US 
broad and 20 Inches deep, at the greater End, and 
10 Inches broad and 6 deep, at the leſſer End, and: 


18 Feet long; How many Feet of Timber are in that 
Piece? 


Rule I. Seck. VII. Chap. 2. 
32 6 


20 8 10 
640 60 
38400 | | (195.959: mean Proportional, | 
"7 640 the greater Baſe. 
— 60 the leſſer Baſe. 
385) 2300 895. 959 the Sum. 
3909037500 | 64 * 
39185) 231900 —ſ' ..— 1 


391909) 3597500 5375-754 
| I144)5375- 75437: 33 


Add 


* ad J. 


10 
Sun 42 2:6 Suln. 


Half 21 13 half. 


273 Area in the Middle, 
18 Length. 
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C 72 Ta - w | Feet, 
Content the true W ay 37.33 
| Anſy er Content the falſe Way — 34.1 2 


By Scale and Compaſſes... 


Extend the Compaſſes from 1. to 20, that Extent 
wo reach from 32 to 640, the Area of the greater 
alc. | | | 
Ihen extend from 1 to 10, that Extent will reach 
from 6 to 60, the Arca of the lefler Baſe :. Then ex- 
tend from 1 to 60, that Extent will reach from 640 
to 38400, the Product of the two Areas: Find the . u 
ſquare Root thereof, by dividing the Space between 
1 and 38400 into two equal Parts, fo you will find 
the middle Point at 195.959, the Root ſought; which 
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i; a mean Proportional between the greater and leſſer 
Areas ; then. add the mean Proportional and two 
Areas together, and the Sum is 595-959 ; which mu- 
tiplied by 6 la third Part of the Length) by extend- 
ing from 1 to 6, that Extent will reach from 895.959 
to 5375.75. Then extend from 144 to 5375. 75, and 
that Extent will reach from 1 to 37.33 Feet, the true 
Content. | | | | 

For the falſe Way, half the Sum of the Breadths is 
21, Which is the Breadth in the Middle ; and half 
the Sum of the Depths is 13: Extend from i to 13, 
that Extent will reach from 21 to 273, the Area of 
the middle Baſe : Then extend from 144 to 273, that 
Extent will reach from 18, the Length, to 34.12, the 
Content the falſe Way. 


. 
$IV. Of Round Timber, whoſe Baſes are 


equal. 


TE uſual Way to meaſure Round Timber-trees 
is to girt them about the Middle with a String, 
and take the fourth Part of that Girth for the Side of 
a Square, by which they meaſure the Piece of Tim- 
ber as if it was ſquare. | WET ns 

But that this is an Error, I ſhall make appear as 
fo-lows. If the Circumference of a Circle be 1, the 
Area will be . 07958; then the fourth Part of 1 is. 
25, Which ſquared makes. 0625; this they take for 
a mean Area, inſtead of. 7958: Therefore the true 
Content always bears ſuch Proportion to the Content 
found by the aforeſaid cuſtomary falſe Way, as ,07958 
to .0625 ; which is nearly as 23 to 18 ; ſo that in 
_ meaſuring by that cuſtomary falſe Way, there is above 


the one-fifth Part loſt of what the true Content 
ought to be. FI 
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This Error, tho? it has been ſo often confuted, ye 
it is grown ſo cuſtomary in all Places, that there i, 
little Hope of my prevailing with Men that ace ſo 
wedded to it, to embrace the Truth : I ſhall there. 
fore, in the following Examples, ſhew how to work 
both the true Way, and alſo the falſe or cuſtomary 


| Exanple 1. If a Piece of Timber be 96 Inches in 
Circumference or Girth and 18 Feet long; How many 


Feet of Timber are contained therein ? 


A fourth Part of 96 is 24 
- ney 


576 Area Baſe. 
18 | ES 
EP 5: 
8 = 
244)10368{(pz — 
1008 


-* 
© 


| | 1 
þ 288 | 
288 : IS . | 


7 


Content the falſe Way, 72 Fect. 


251 


9216 5 172 [iba 27 Get f e 22 


LI 71G 


82944 


733. 40928 the Area by Prob. 5. F. IX. Ch. 2, 
| 158 g F111 feat” | 


— — 


586727424 
TINO - 


144)13201.36704(9 1.67 Feet, the true Content, 


241 
973 
1096 


88 


By Scale and Compaſſes. 


Extend from 12 to 24 (the fourth Part of the 
Guth) that Extent, turned twice over from 18 Feet 
(the Length) will at laſt fall upon 72 Feet, the Con- 
tent the cuſtomary Way. 1 

Extend from 42.54 to 96 (the Girth) that Extent 
will reach from 18 eet, turned twice over, to 91.67 
Feet, the true Content, 1 5 


| „ Example 


Example 2. If a Piece of Timber be 86 Inches 


Girth and 20 Feet long; How — Feet are con- 
tained therein? 


The fourth Part of 86 is 21. G 
„ 
F. I. . — 
1 6 : — 0799 
1 6 215 
5 130 
6 462.25 
9 0 
3 
2 


n 


144) 9245. 00064. 


8 - 290 


20 


4 2 ů —— ů— — —— — * 


The Content the falſe Way, 64.2 Feet. 


o 
1 
_ - 
. 
4 
' , £ 
1 
\# 4 
' 
1 
vi 
| * 
. 
[1 
: Ly 
— ; 
1 : : 
. 
\ 
* 
19 
4 * 
A 
| 
| 1 
it! 
$346 
Ll 1 
1 
156 
3 1 
4 
73S 
j 
. 
11 
i 
$4 
1 
1 
1 0 
16 C 
1 , 
» 
a 
; ; 
of | 
I l 
1 
$4.6 | 
7 1 
"1 : 
N F 
ib ; 
5 . 
1 
. 
+ 
j 
: 1 
1 : 
A407 
4 
NN 
i 
115 19 
1 
4 
m3 
AM: 
v9 
th 
* 
if 4 
TROL, 
nn 
14 
my 
A 
N 
ry 
+ 
U 
4-4 
140 
"yt 
. 
0%; 
A 
1 [7 vi 
[1 i 
v 1h 
4 x 
08 
I 3% 
i 
1 ; 
gs 
1 
. 7 
3, 
a 1 : 
ah t. 
1 
A | 
Li f l * 
1 
19 F 
Any 
. 5 
. 
m4 [ 
a1 0 
«uit 
i } 
NI. : 
U 
's; 
I 
t 
* 
1. 
K 
N - 
9 - 
; T4 
Wit | 
4 
" 
. 
if 
1 j 
. 4 
"| 4 
ant 
{ 
"4% 
*1 
| i 


— — — 
— ——— 
—— — 


* — 


— 


—— 
— — r 


2 — 


— 


— — — 
== rr. 
"7 


252 The Meuſuratiou of Port Il. 


Chap 
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By the true Way. 


86 
86 
516 
688 


7390 
07958 


59168 
30980 
6564 
51772 


588. 57 368 
. 20 


1440 11771.47300181 74% 


251 
1074 
667 


SE 
The true Content, 81.74 Feet. 


By Scale and Compaſſes. 


Extend from 12 to 21.5, that Extent, turned twice 
over from 20, will reach at laſt to 64.2 Feet, tle 
Content the falſe Way. 1 

Extend from 42.5 4 to 86, that Extent, turned twice 
orer from 20, will at laſt fall upon 81.74 Feet, the 
true Content, 2s | 

Theſe Cylindrical Proportions may be very eaſily 
wrought upon the Line of Numbers. | 
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254 The Menſuration of Patt l 
Problem 1. Having the Diameter of a C ylinder in 
Inches, to find the Length of a Foot. 


Suppoſe the Diameter 22.6 Inches. 


As 22.6 is to 46.9, ſo is 1 to a fourth Numhe;. 
and that to the Length of a Foot in Inches 4.3. 
Extend the Compaſſes from 22.6 to 46 9, that Ex. 
tent will reach from 1 to a fourth Number; then tun 
them over again, and that will reach to 4.3 Inches, 


Problem 2. Having the Diameter in Foot-meaſure, | 
to find the Length of a Foot in Foot-meaſure, 


' Suppoſe the Diameter 1.83 Feet. 


Then, as 1.88 is to 1.128, ſo is 1 to a fourth Num- 
ber; and ſo is that to the Length of a Foot in Foot— 
meaſure, . 258. | | 

Extend the Compaſſes from 1.88 to 1.128, that Ex- 
tent, turned twice from 1, will reack to .358 Parts of 
a Foot. | „ 


Problem 3. Having the Circumference in Inches, to 
find the Length of a Foot in Inches. 


Suppoſe the Circumference 71 Inches, 


Then, as 71 is to 247.36, ſo is 1 to a fourth Num- 
ber; and ſo is that to the Length of a Foot in Inches, 


4- 2. DE 

Extend the Compaſſes from 71 to 147.36, that Ex- 
tent, turned twice from 1, will reach to 4.3 Inches, 
the Length of a Foot. 


Problem 4. Having the Circumference in Foot- 
meaſure, to find the Length of a Foot in Foot-mea- 
ſure. | | | 


Suppoſe the Circumſerence 5.92 Feet. 


Then. as 5.92 is to 3.345, ſo is 1 to a fourth Nun- 
ber; and ſo is that to tae Length of a Foot in Foot- 
meaſure, .358. | 
Exten! 
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Extend the Compaſſes from 5.92 to 3.545, that 
[xtent, turned twice over from 1, will fall upon. 358 
parts of a Foot. 


problem 5. Having the Diameter in Inches, and 
the Length in Inches, to find the Content in Inches. 

Suppoſe the Diameter 22.6 Inches, and the Length 
156 Inches, or 13 Feet, e ; 

hen, as 1.128 is to 22.6, ſo is 156 to a fourth 

Number; and fo is that to the Content in Inches, 
62574. | 
—ꝗ the Compaſſes from 1.128 to 22.6, that 
Extent, turned twice from 156, will fall upon 62674 
Inches, the Content. 4 05 

Note, That 1.128 is the Diameter when the Side of 
the Square is equal to 1. 


Problem 6. Having the Diameter in Foot-meaſure, 
and Length in Feet, to find the Content in Feet. 

Suppoſe the Diameter 1.88 Feet, and the Length 
14 Poet, - 1 | 

Then, as 1.128 is to 1.88, ſo is 13 to a fourth 
Number; and ſo is that to the Content in Feet, 

30.27. | : DS 
Extend from 1.128 to 1.88, that Extent, turned 
twice from 13, will fall upon 36.27. 


Problem 7. Having the Diameter in Inches, and 
Length in Inches, to find the Content in Feet. 
Suppoſe the Diameter 22.6 Inches, and the Length 
' 156 Inches. 

Then, as 469 is to 22.6, ſo is 156 to a fourth 
Number ; aid ſo is that to the Content in Feet, 
30.27. 

Extend from 46.9 to 22.6, that Extent, turned 
og from 156, will fall upon 36.27 Feet, the Con- 
ent, i 
| Note, That 46.9 is the Diameter of a Circle, whoſe 
| Areais 1728, 4 7 5 FEET 


Z 2: Preblim 
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Problem 8. Having the Diameter in Inches, and 
Length in Feet, to find the Content in Feet. 
_ Suppoſe the Diameter 22.6 Inches, and the Length 
13 Feet. 1 5 | 
Then, as 13 54 is to 22.6, ſo is 13 to a fourth 
Number; and ſo is that to the Content in Feet, 30.27. 
Extend from 13.54 to 22.6, that Extent, turned 
twice from 13, will fall upon 36.27. 
Note, That 13.54 is the Diameter of a Circle, when 
the Arca is 144. | 


Problem 9. Having the Circumference in Inches, 
and Length in Inches, to find the Content in Inches, 

| Suppole the Circumference 71, and the Length 156 

Inches. „ . 

Then, as 3-545 is to 71, ſo is 156 to 2 fourth 
Number; and ſo is that to 62674, the Content in 
Inches. 8 „ ; 9 
Extend the Compaſſes from 3.545 to 71, that Ex. 
tent, turned twice from 156, will fall upon 62674, 
the Content. V 

Nete, That 3.545 is the Circumference, when tlie 
Side of the Square is equal to. 


Problem 10. Having the Circumference in Feet, anc 
Length in Feet, to find the Content in Feet. 
1 the Circumference 5.92 Feet, and Lengtb 

13 Feet, | 8 | 

Then, as 3.545 is to 5.92, ſo is 13 to a four 
Number; and fo is that to 36.27. 

Extend from 3.545 to 5.92, that Extent, turned 
twice from 13, will tall upon 36.27 Feet, the Con. 
tent, 


1, 
Problem 
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problem 11. Having the Circumference in Inches, 
and Length 1 in Inches, to find the Content in Feet. 


Suppoſe the Circumference 71 Inches, and Length 
1 56 Inches. 


Then, as 147- 36 is to 71, ſois 156 to a fourth 
Number; and ſo is that to che Content in Feet 36.27. 

Extend the Compaſſes from 147.36 to 71, that Ex- 
tent, turned twice from 156, wil! fall upon 36.27 
Feet, the Content. 

Mete, That 147. 36 is the Circumference of a Sade 
vhoſe Area, is 1728. 


Problem 1 2. Having the Circumference in Inches, 
ard Length in Feet, to find the Content in Feet. 


| Suppoſe the Circumference 71 Inches, and Lengch 
z Feet. | 
Then, as 42.54 is to 71, ſo is 13 to a fourth Num- 
ber; and lo is that to the Content in Feet, 36. 27. 
Extend the Compaſſes from 42.54 to 71, that Ex- 
tent, turned twice from 13, will reach to 36.27 Feet; 


the Content. 


Note, That 42. 54 is the Circumference of a Circle, 
whoſe Area is 144. 
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Sv. Of Round Timber, whoſe Baſes ar 


unequal, 


HE uſual Way to meaſure Round Timber (as! 
| | ſaid before) is to take a fourth Part of the Girth 
in the Middle of the Piece, for the Side of a mean 
Square. But this Way [| have proved to be erroneous 
in Timber that is all the Way of an equal Thickneſs ; 
and it mult be much more ſo in Timber that is taper. 
ing; and the more tapering it is, the greater is the 
Error: For to the Error in the laſt Section, there i; 
added the Error in the third Section; therefore, to 
meaſure all ſuch Timber according to Art and Truth, 
ſuch a Piece ought to be conſidered as a Fruſtum of a 
Cone, and ſhould be meaſured by the Rules given in 
Section VIII. Chapter 2. by which Rules the follow. 
ing Examples are wrought. 
Example 1. If a Piece of Timber be g Inches Dia. 
meter at the leſſer End, and 36 Inches at the other 
Ind, and 24 Feet long; How many Feet of Timber 
are therein ? | 


oe. 30 | Subtract. 

9 9 
Rect. 324 my 27 Difference. 
h 27 

189 

54 


3729 the Square. 
243 One- third. 
324 Rectangle add. 


—— — 6 


567 


3 


Cl 
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7854 
567 


54978 
47124 


39270 
A mean Area 445.3218 
24 
17812872 
8905436 


144)10687.7232(74.22 


607 5 


377 
292 


wo 
Anſwer, 74.22 Feet. 


Or thus, by Feet and Inches, 


EL T3; 
; 0 2 3 Difference. 
SY 3 
. Nn. 4 6 
6-0 9 


—— 


5 © 9 the Square, 


i 8 3 One-third, 
2 3 © Rectangle added, 


3 11 3 a mean Square. 


$. Then} 
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E 
Then, As 14 is to 11, ſo is 3 11 3 to the Area. 
| 1 5 1 —— Ty 
7143 3 9 
2) 6 2 1 
3 I 1 6 
18 6 9 0 
: 1 
74 1 


| Here, inſtead of dividing by 14, I divide by 7 and 
by 2, becauſe twice 7 is 14. 
And inſtead of multiplying by 24 Feet, the Length, 


I multiply by 6 and 4, becauſe 6 times 4 is 24. 


By Scale and Compaſſes this is too troubleſome | 


| Fram le 2. If a Piece of Timber be 136 Tucker 


Circum erence at one End, 32 Inches Circumference 


at the other End, and 21 Feet long ; How many Feet 
of Timber are contained 3 in that Piece? 


Ch 
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136 136 
32 32 

8 i 104 Differente. 
408 104 
4352 1 
1040 


3) 10816 the Square, 
3605.333 One-third, 
| 4352 ReQangle add. 
7957. 333 a mean Cir, ſquared, 
07958 


6365 8664 
39786665 
71615997 
33701331¹ 


633.2445601 4 the mean Area. 
l 


— 


03324450014 
126648912028 


13298.13570294 
144)13298.13(92.34 


338 
col 
093 
| 117 
Anſwer, 92.34 Feet. 
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By Peet and Inches, thus ; 


Fs „„ 
6 1 Difference. 
2 8 WM 

$20 69 4 yy 

7 0.8 5 9 4 


30 1 3)75 1 4 the Square. 


5 4 Sq. of the Circum, 


35 3 
„ P. I. 8; Ed 
88:7::55 "WM? 1 4 the mean Area, 
111386 9 J o 
8) 35 1 11 9 
4 4 8 11 the mean Area, 
| 9 . 
30.9 3 
3 


K 


Flaci. 92 3:7 3 


7 v. 


Ch: 
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$ VI. Of the Five Regular Bodies. 


HESE Bodies may all be meaſured by the 4th 

Section of Chap. 2. except it be the Cube, or 
Hexaedron, which is already meaſured in Section J. 
of that Chapter. | 


1. Of the TETRAEDRON. 


A Tetraedron is a Solid, con- a 

| tained under four equal and 
equilateral Triangles. 

Let ABCD be a Tetraedron, 

whole Side is 12 Inches, the 

perpendicular Height 9.798 

Inches. 


4 


By Scct. V. Chap. 1. the Area of the Triangle will 
be jound 62.35 2; a third Part of it is 20.784, which 

multiplied by the perpendicular Height, the Product 
is 203.641632 ſolid Inches, the Content, 


10.392 the Perpendicular of the Triangle, 
6 Half the Side. 


62.352 Area of the Triangle. 
20 784 one third Part. 
9.798 the perpendicular Height. 


166272 
187056 
145488 
187056 


—— ; 


_ 203.041632 


The 
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The ſuperficial Content is four times the Area of 
the Triangle; wiz. 249.408 Inches, becauſe there are 
4 Triangles. 10 


2. Of the Oo rAEDR ON. 


The Octaedron is a Bode 
contained under eight equal 
and equilateral Triangles. 


C Let ABCDE be an Oac- 
dron, whoſe Side is 12 In. 
ches; the Content ſolid and 
ſuperficial is required. 


D | 
An OQaedron is compoſed of two quadrangular 
Pyramids joined together by their Baſes ; therefore, 
if the Area of the Baſe be multiplied into a third Part 
of the Length of both Pyramids, the Product will be 
the ſolid Content, Pe | | 


5 = 
5.6568 a third Part of the Length. 
144 Area of the Square Baſe, 
226272 
226272 
56568 


814.5792 the Solidity. 


The ſuperficial Content will be juſt double to that 
of the Tetraedron ; viz. 498.816, becauſe the Side 
of this is ſuppoſed to be equal to the Side of that, and 
becauſe the Octaedron is contained under eight Tri- 
angles, and the Tetraedon but under four. | 


3. Of 


Chip. 4. the Five Regular Bodies, 265 
3. 07 the Dopecarpron, 9 


The Dodecaedron is a ſolid Body, e under 
twelve pentangular Planes. 
Let ABCDEFG 1 
HIK be a Dodeca- 
edron, each Side 
thereof being 12 
Inches; the Con- 
tent, ſolid and ſuper- 
ficial, is required. 
The Solidity of . N 
the Dodecaedron is N. 
compoſed of 12 pen- 
tangled Pyramids, 
whoſe Vertexes all 
meet in the Centre. 
Therefore, if we find the Solidit wy one Gn thoſe 4 
raul, and multiply that by 12, chat Product will be 
the Solidity A the Wr Ses 
The Altitude of one the Panta 4 P ramids 
will be found to be 13.36219. es F 
The Perpendicular of the Pentagon vall be. 
8, Folie” 
1 22. half Sum of the Sides. 


. 


2 


4 l 


| 77 be Area of the Pentagon. 
* = a third Part of 13: 36219 inverted, 


99999504 . ' p ; 4. ; | ; | "ah 
9999950 | 5 e ict 265 to 
1238744 EE: 
99099 

1436 


1103.48783 Content of one Pyramid, 
12 So MR gt 


— 


r 


3241.85 396 the Solidity of the Dodecaedron. 
eee, 85 Aa 1 


— Om ———— F 7r 
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If the Area of the Pentagon be multiplied by 12, 


the Product will be the ſuperficial Comtent. 


247. 74876 | 
12 


＋—— —— 


2972.985112 the ſuperficial Content. 


4. Of the IcosatpRON. 
G i The Icoſaedron is 
| a ſolid Body, con- 
tained under twenty 
Triangles. 


Let ABCDEFGHI 
be an Icoſaedron, 
EX cach Side thereof be- 


AS Z 


— = 
— 9 , I 
= ; 

Bit Sy 


Content, ſolid and ſu- 
F * 


The eee is compolea at twenty triangular 
Pyramids, with their Yertexes . all Joining in the 


Centre. 
Therefore, if the Colid Content of one Pyramid be 


, multiplied by 20, the Product is the whole ſolid Con- 
* of the Icoſaedron, ; 


ro. 39226 


equal and equilateral 


ing 4x2 Inches; the 
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10. 39224 the Perpendicular of the Trian le. 
g '6 Half the Side . 


uy 70 | 
= 20 


1247. .ob880 5 


3. 0230456 third Part of the Akitade of the Pyram. 
44353.26 


187387736 
604509 


188. 497292 5 


New 76850 the Solidity, 
The ſuperficial Content, 1247. 6650. 


Aa 2 The 


L543 48-43 
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$1.14, FF-1 ? 
” 74 12 «" 


* 
— " — 
— — 
——— <.. 
— — ä — — 2 — — 
— — 


By theſe Figures you may eut theſe Bodies in fine 
Paſteboard, cutting all the Lines half through, and ſo 

turn them up and glue them. | 
4 TABLE 
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ATABLE ſewing the Solidity and ſuper- 


ficial Content of any of the Regular Bodies, 
the Side being 1, or Unix. 


The Names 


S 
of the Bo- 11 |} Superficies. | 
4 ins; Solidity, | P 5 


Tetraedron o. 1178811] 1.732051 | 
JOftaedron | 0.4714045 | 3.464102 | 
Hexaedron 1,.0000000 | 6.000000 | 
Icolaedron | 2.181695 8.660254 


Dodecaedron | 7.663119 | 20.645729 | 


By this Table, the Content, either ſuperficial or 
ſolid, of any of thefe Bodies, may very readily be 
found ; for all like ſuperficial Figures are in Propor- 
tion one to another, as are the Squares of their like 
Sides: Therefore it will be, As the Square of 
(which is 1) is to the ſuperficial Content in the Table; 
ſo is the Square of the Side of the like Body, to the 
ſuperficial Content of the ſame Body. Therefore, if 
the Number in the Table be multiplied by the Square 
of the 8 the Product is the ſuperficial Con- 
tent require. 1 0 6 

Again; all like Solids are in ſuch Proportion to 
each other, as are the Cubes of their like Sides. 
Therefore it will be, As 1 (which is the Cube of 1) 
is to the ſolid Content in the Table, ſo is the Cube 
of the Side given, to the ſolid Content required. 
Therefore, if the Number in the Table be multiplied 
by the Cube of the given Side, the Produ will be the 
ſolid Content of the ſame Body. 


A a 3 Example 
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Example 1. If the Side of a Dodecaedron be 12 
Inches (as before) ; What! is the Content ſolid and ſu- 


perficial? 


. 663110 the : whales 1 THIS 
1728 the Cube of the Side, 


"Gears 

15326238 | > een . 
53641833 9; 
70mg wo 


13243; 869632 the folid Content, "yearly the ſame a3 
:. (before, 


20.645729 the rabutar Members: , 
144 the Square of the Side. 


92582916 
92582916 


— — 


2972 984975 the fuperfical Content. 
By Scale and Compaſſes. 


| Extend from 1 to 12 (the Side) that Extent being 
turned three times over from 7.6311, will at laſt fall 
upon 13241.86, Cc. the ſolid. Content. 
And if you apply the ſame Extent, twice from | 
20.645729, it will at laſt * _ "rs 98, Oc. tie 
ſuperficial Content. 8745 


£ anf 17 


4. V- - C 
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Example 2. If the Side of an Octaedron be 20 
Inches ; ; What is the Content ſolid and Genes ? 


47 14045 the tabular Number. 
| 8000 the Cube of the *. 


n — 


ͤ—— 


3771. 2360000 the ſolid Content. 


— k — ↄũkö 


3.464102 the tabular Number. 
400 the Square of the Side. 


v_ 


1385.540800 the ſuperficial Content. 


By Scale and Compaſſes. 


Extend from 1 to 20, that Extent, turned three 
times over from .4714045, will at laſt fall upon 
3771.236, the ſolid Content. The ſame Extent, 
turned twice over from 3.464, &c. will at lait fall 
upon 1385.04, the * Content. 


eee 


$ VII. How to meaſure any irregular 
| Solid. 


IF you have any Piece of Wood or Stone that is 
craggy and uneven, and you defire to find the 
Solidity put the Solid into any regular Veſſel, as a 
Tub, a Ciſtern, or the like, and pour in as much Wa- 
ter as will juſt cover it; then take out the Solid, and 
meaſure how much the Fall of the Water is, and ſo 
find the Solidity of that Part of the Veſſel. 


Example 
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Example. Suppoſe a Piece of Wood or Stone to be 
meaſured, and ſuppoſe a Tub 32 Inches Diameter, 


into which let the Stone or Wood be put, and covered 
with Water; then, when the Solid is taken out, ſup- 


pole the Fall of the Water 14 Inches; Square 32, and 


multiply the Square by ,7854, the Product will be 
804.2496, the Area of the Baſe; which multiplied 
by 14, the Depth or Fall of the Water, and the Pro- 
duct is 11259.49, &c. which divided by 1728, the 
Quotient is 6.51 Feet ; and ſo much is the ſolid Con- 
tent required. : | 


CHAP. 


* 


Chap. 15. Traben Von hy * 


SIDTIHDOOSHS 


E H. A 3 v. : 
Practical Queſtions in M EAS v RING. 
Queſtion J* a Pavement be 47 Feet 9 Inches lon 


and 18 Feet 6 Inches broad, I deman 
how many Yards are contained therein ? 


F. ; 1. | 1 4 TTY J 13 '- F. I. 
47 9 14773 
0 . be er esd 
— — 


97 7 BOGUS 6.1511 4 3.91 © ce BURG. 

1,2 25 FBaQRWSCEL Mar 404 ty _ 38200 
ve 83: 10 %%% „ 1 1775 

0 


9 o —— 

3 91883. 375 

883 4 6 5 Hoon 96. I 
Anſwer, 98 Yards 1 Foot, | 


Quel. 


. 
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: Neſt. 2. There is a Room, whoſe Length is 21. 
Feet and theBreadth 17.5 Feet, which is to be paved 3. 
with Stones, each 18 Inches ſquare; I demand how 


many ſuch Stones will pave it ? 


11. 
21.5 1.5 
17.5 ; 1.5 | 
1075 75 
ir SON . K 
„ * 0 
— 2.25 Area of one Stone, 
£.25)376.25(167 
1512 
606: 
50 Anſwer, 167 Stones, 


Dueſt.z. There is a Room 109 Feet 9 Inches about, 
and '9 Feet 3 Inches high, which ib all 5 two 
Windows, each 6 Feet 6 Inches high and 5 Feet 

Inches broad) to be hung with Tapeſtry that is El. 
broad j I defire to know how many Yards will hang 
the faid Room? 3 


From the Content of the Room, fabtra& the Con- 
tent of the Windows, and divide the Remainder by 
the ſquare Feet in a Yard of Tapeftry, | 


3.75 


Chap· g. _ Praftical Queſtions, 


75 109.75 Length. & 78 
: . 92.5 Breadth. | 17 


6. 5 

11.25 54875 ; 2875 
21950 | 3450 

98775 — 


_—_ 4; 
.1015.1875 Content of the Room. - 


74.75 Content oft the Wind. ſub. 
11 251940-4375(83-59 


14-750 


4043 
6687 
1062 5 


500 
Anſwer, 83.59 Yards, - 


ue If the Axis of a Globe by 27. Inches 1 
3 FA Content ſolid and u Wee 


3.746 
17.5 


157080 


219912 
62832 


36. 5955 the Circumlerence. 


$6.394 
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1 86.394 the Circumference. _ £4 
27.5 the Diameter, - Et 


—ůů 


431970 
604758 
172788 
602375. 1880 the ſuperficial Content. 
395.9725 a ſixth Peu. . 
„ | 8 8 


9758675 5 
27718075 E247: 
79 [ 9450 | = 


10889. 24375 
Auer 5 6.3 Feet ſolid. 
16.49 Feet fuperſieial. 
Pueſt. 5. There is the Fruſtum . a Globe, the 2 
Diameter of whoſe Baſe is 24 Inches, and the Alti- t⸗ 
tude thereof is 19 Inches; What is the Content ſolid 
and ſuperficial ? 
Find the Superficies as 1s ; direQed; in Page 188, and 
24 the Solidity by the firſt Theorem in Page 190. 


F 


— 


— 


& - "4 | 7854 Jer. — 20 
= 8 567 | 40⁰ 20 
96 47424 5745690 4 
48 54978 e g d 
akin L 18 Cn 
570. 
: 452-3904 add. 
$14-10---} 
766. 5504 the Curve Superficies. 
0 453: 3904 the Baſe add, 


6 


che whole ſuperficial Con- 
1218, 9408 i tent in Inches. 


; *I EE e 
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42K 2K 4 : | 
3 


q . ” * 
#S.. 
p F 4 j 
« * 


A 
100 the Square of the Alt. add. 
- $32 the Sum. 
10 muluply by the Al. 
5320 Ls 
5236 multiply, 
31920 
15960. 
10640 . | 8 
26600 
2785.5520 the Solidity.i 1 Loches 
Que ſt. 6, If a Tree girt 18 Feet 6 Inches, and be 
24 Feet long; How many Tons of Timber are con- 
tained in that Tree ? | 
F. I. 
4)13 6 the Girth. 


1 


4 
* 
5 
s 
1 
* , 
* 
1 1 
4 
F- » 
5 
ol 
4 
> 
p 
i; 
7 
i 7 
31 
! 
* 
4 
3 
* 
1. 
N 
Wo | 
. 4 
4 
fe 0 
+ * 4 
0 *Y 
3D 
V2 
& 
3} 
IV | 
38 
6 
K , 
4 
1 © 
<3 
3 
IJ 
* * 
oy 
o 1 
> 
oF 4 
F\ A 
£14 
4 
18 
WY 
WK 
3 
— 
: "* 
A 
* * 
7% 
8 
WE 
15 L 
«7 
: 
n [ 
" 
{ w 
1 
* 
4 1 
* 
1 
1 
— 9 


8 


F 
* * 5 


—_ 


- » ot oy 
> n 7 


— 


Here 1 n by 6 and bh 
4, * times 4 is 24. 


o'S& | ow lO 


. 4lo)g2T3, 4,6 


> kk KING LR 
Ani, 12 Tons 33 Fee et 4 hace 6Parts; 


Notes 
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Note, That 40 Feet of Timber is a Ton, and go 

Feet a Load. | | 

Neote alſo, That 4 Feet broad, 4 Feet deep, and 8 

Feet long, is a Chord (f Fire-wood, that is, 128 
cubical Feet. N 


Quel. 7. There is a Cellar to be dug by the Floor, 
whoſe Length is 33 Feet 7 Inches, and the Breadth 
is 18 Feet 9 Inches, and its Depth is to be 5 Feet g 
Inches; [ demand how many Floors of Earth are in 
that Cellar? Z 15 

F. I. 


33 7 the Length. 
18 9 the Breadth, 


264 

: | 

16 9 6 

38 4 9 

9 0 © 
5 
FE 

5 9 O che Depth. 
3148 5 3 | 
314 10 1 
2 
32403620 8 4(11 

* 


Anſwer, 11 Floors 56 Feet. 


Moe, That 18 Feet ſquare and a Foot deep is a 
Floor of Earth, that is, 324 ſolid Feet. 


Qu; 


% 
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Queſt. 8. There is a Roof covered with Tiles, 
whoſe * th on both Sides (with the uſual Allow- 
ance at the Eaves) is 35 Feet 6 Inches, and the 


Length 48 Foes 9 Inches; How * Squares of 
1 hog are N therein? 


Anſwer, 17 Squares zo Feet. 


Queſt, 9. T here is a Cone, whoſe Diameter at the 
Baſe is 42 Inches, and the perpendicular Height 94 
Inches, and it 1s required to cut off two ſolid Feet 
from the Top End thereof; I demand what * 
pon the Fee mal be cut off ? 


Bba 42 


L 
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#8" 1720. 94 
A ral 
de 
168 846 
1700 283836 Square. 
7854 3 
yooo + 35344 
8820 79524 
14112 — — 
12348 83058 f the Cube, 
1385.4450 
- 94 
55417824 
1 124690104 | 


5 — —— 8864 
444ꝗ0.6298 
1 the ſolid Bodies are in triplicats Rexſor of 
their homologons Sides, by Eucl. 12,12:;-12, 18; and 
11, 33: Therefore it will be, 
Solidity of the Cone. Cub. Alt, Soljdity of 2 Feet, 
43410. 6288 : 830584 :: 3456: 
| 3456 
4983504 
4152920 | 
3322330 
2491752 


434106288) 2870498304(66124 the Cube of the 
EE (Length. 
265860576 
5396803 


065740 | 
7528 | 66124 


Chap. 5: Praftical Queſtions, 281 


66124(40.43 
64 


_ P — — 


2124000 Reſolrend. 


— —— 


—— —or——_—_—_— 


1939264 Subtrahend. 


—— — — — 


184736000 Reſolvend. 


1212 
489648 
4897692 Divifor. 

» 2 f 

1 


a 147003507 Subtrahead 


37732492 Foy be” 

| Anfoxer, The Length upon the Porpendicular. muſt 
be 40.43 Inches. If it had been 3 Feet the Length 
had heen 46.29 Inches. TY 
| B d 3 6 If 


. 
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If two Feet were to be cut of from the Bottom, or 


greateſt End, then from 431.6288 ſubtract 3456, 
and the Rem airftler is 399546288. Then ſay, 


43410.6288: 830584 :: 399 54.6288 
Foy | 830584 
1598185152 4 
3190370304 
1977 
11980388640 
197% 0% 


— 


34 Sede 3185675407. Nen 489 91.4 
. — — 729 
279823524 | 5 3 8 
e 
— Soares 
1 

42022 243 


— 


299 457 


> . 4 1 1. 3 


16888000 


* 5 b 
EPR. 
— 3 24043 
; © 41248703 


An ſeuer, It muſt be cut at 1.4 Inches from the 
Top, or 2. 6 Inches from the Boitom. p02, 


4 
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Duſt. 10. If a ſquare Piece of Timber be 12 Feet 
long, and if the Side of the Square of the greater 


Paſe be 21 Inches, and the Side of the Square of the 
leſſer Bafe be 3 Inches; ; How far muſt I meaſure 


from the N End, to cut off 5 ſolid Feet. 


Firſt find the Length of the whole Pyramid, thus ; ; 
the Difference between 21 and 3 is 18: Then, 
Diff. 1 great. Length. 
As 18: „ | 
So I find the whe Lengthof the Pyramid to be 14 


Feet, or 168 Inches. 
The ſolid Content of the whole Pyramid is 24696 


Inches, and the ſolid Content of 5 Feet is 8640 ; 
which ſubtracted from 24695, there remains 16056 


Inches. Then, the Cube of 168 (the Length) is 


_ 4741632, Then, 


| portionable to the Money he paid . 


— 


24696: 4741632 4 16056: 
308 2752, whole Cube Root is 145. 4 ſubtract this 
Root from 168 (the Length) and there remain 


22.46 Inches, which is the TV. of 5 fold Feet 


at the great End. 


Queſt. 11. Three Men Werde, Gitading fone of 
40 Inches diameter, which coſt 20 Shillings ; of 


which Sum the firſt Man paid 9 Shillings, the ſecond 


6 Shillings, and the third 5 Shillings ; I demand how 
much of. the Stone each Man muſt grind down, pro- 


\ 


All Circles are in duplicate Reaſon of their Diame- 


ter, by Exc. 12, . 


Square the Semidiameter, which makes 400. Then 


5 1 a 8. 
400 :: 9: 180. 


* 


This 180 is the 3 of the Semidiameter of the 


Circle belonging to the firſt Man, 
And, 
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| . 8. Rs 
And, 20: 400::6: 120 


This 120 is the Square of the. Semidiamete: of the 
Circle belonging to the ſecond. 


5 8. 
And, 20: 400:: 5: 100. 


This 100 is the Square of the Semidiameter of the 
Circle belonging to the third. 


Then, from 40 (the Square of the Semidiameter 
of the Stone) ſubtract 180 and there remains 229, 
whole ſquare Root is 14.83 Inches; which ſubtracted 
from 20 Inches (the Semidiameter), there remain 
5.17 Inches, which is the Breadth of the Ring, or 
Part of the Stone which mult be ground down by the 
firſt... 


Then, from 220 ſubtraQ 120, and there remains 
1100, whoſe ſquare Root is 10; ſubtract that from 
14.83, and there remain 4.83 Inches, the Breadth 
of the Ring, or Part to be ground down by the ſe- 
cond Man. The third muſt grind down the Re- 
mainder, which is 10 Inches, the ſquare Root of 
100. 


This Queſtion may very eaſily and ſpeedily be per- 
formed yromenncaly, as in the annexed Scheme. 


Firſt, 


4 
N 
— 
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* a 2 8 r 


ae: Le; . 
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8 
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o 
4 
Fl 
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7 
4 
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"I 
5, 
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ps 
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1 
4 
"#3 0 
7 
1 3 
1 * 
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Fir, upon the Centre ©! ſtrike the Circle ABC D, 

and croſs it at right Angles with the two Diameters | 

AB and CD: Then divide the Semidiameter A © 
(which ſuppoſe 20) in Proportion to q s. 6s. and 5 
(the ſeveral Sums paid by the three Men) by the 
Points E and F; ſo ſhall AE be 9, EF 6, and FO 5: 

Then divide EB into 2 equal Parts in d, and upon d, 
as a Centre, ſtrike the Semicircle EaB; and divide 
FB into 2 equal Parts in c, and upon c, as a Centre, 
with the Radius cF, ſtrike the Semicircle Fb3 ; So 
have you the Semidiameter O C divided into three 

ſuch Parts as the Stone ought to be divided; and Cir- 

cles, ſtruck thro' thoſe Points, will ſhew how much 
each Man muſt grind for his Share. 

Queſt. 12. A Gard'ner he had an upright Cone, 
Out of which ſhould be cut him a Rolling ſtone, 
Ihe biggeſt that e' er it could make: 

The Maſon he ſaid, That there was a Rule 

For ſuch Sort of Work, but he bad a thick Skull : 
Nou help him for Pity's Sake. 

Anſwer, It muſt be cut at one- third Part of the Al. 


3 0 | 
4 Aus. 


4 
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Queſt. 1 3. There is a Ciſtern, whoſe Depth is ſeven 
Tenths of the Width, and the Length is 6 times the 
Depth, and the ſolid Capacity is 367.5 Feet ; I de- 
mend the Depth, Width, and Length, and how many 
Buſhels of Corn it will hold? | 


Firſt, -you muſt-find three Numbers in Proportion 
to the Depth, Width, and Length, thus; ſuppo:e the 
Depth 7, then the Width.will be 10, and the Length 

42 ; which multiplied together, the Product is 2940, 
which is the ſolid Inches in a Ciſtern, whoſe-Depth is 
7, Width 10, and Length 42. But the ſolid Inches 
jn the Queſtion are 635040 (=367.5X1728) then the 
Cube of ſuppoſed Width is 1000 So it will be, 


2940: 1000 : : 635040 : 216000, whoſe Cube 
Root is 60, which is the true Width; 7 Tenths 
thereof is 42, the Depth; and 6 times 42 is 252 
Inches, the Length; which three Numbers being mul- 
tiplied together, the Product will be 635040. If 
theſe ſolid. Inches be divided by 2150.42, and the 
Quotient. is 295 21er Buſhels, or 36 Quarters 7 
Buſhels 1 Peck 4 Vints. And ſo — will the Ci- 
ſtern hold. x; | 


| et. 14. Suppoſe, Sir, a Buſhel be exactly round, 
wit Depth bein meaſur'd, 8 Inches is found; 
If the Breadth 18 Inches and half you diſcover, 
This Buſhel is legal all England over. 
But a Workman would — 5 one of another Frame; 
Sev'n Inch and a half muſt be the Depth of the ſame.: 
Now, Sir, of what Length muſt the Diameter be, 
That it may with the Ty in Meaſure agree ? 
LY F 


* er 
[v5 9 
£329. 77 C 
725 
148 
3324 „ 
29 N EF, I 
3.7 75,5 F 3 
eie 6 
17728 G 18.5 
; 7 © þ Bo / * 
i 295 . 3 0 * 
258 3.156 / 
EEE 2 3/4 


Shap. 5. 


 Praffical Ahe. 


352 25 the Ces, 
7854 


236900 
171125 
273800 
239575 


268.803 160 
8 


"+ 5)2150.4252( (286. 72330 


237 


21 28 5200 the ſolid Inches in a Buſhe], 
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,78564)286.723436 - : ; (365.0666(19.107 

— 1 
51103 —— 
39793 259265 
5236 te 
381) 406 
381 

- 38207)256600 


Anfwer, The Diameter muſt be 19.107 Inches, if 
the 1 8 ans be 7.5 Inches. b 


Queſt. 15, In the Midſt of a Meadow well ſtored 
with Grals, 
I took juſt an Acre to tether my Afs; 
How long muſt the Cord be, chat feeding all round, 
He mayn't graze leſs nor more than his Acre of 
Ground ? 


* 


By Problem 10. SeQion IX. Chip. 1. find the Dis | 
meter of a Circle containing an Acre; half that will ] 
/ be the Length of the Cord. . 


The Work. 


660 Feet, the Length of an Acre 
66 Feet; the Breadth of an Acre. 
3960 

3960 


43560 the ſquare Feet in an Acre. 


96 | As 
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As 121.2732: : 43560 
| 43560 
763920 
63660 
38196 
50928 


_ — 


Ly 
Fe = ” — — — Py n 8 
” ——— 4 wr, * 
— = s — >. 4 - ts cot 
— DEE. < — » 
— ——— * —— Wn * * - 
IL on Rs 8 8 4 — 4 
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55460. 59 20ʃ235 3 Diameter. 
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Anſwer, The Cord muſt be 117 Feet and g 


Inches. 
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Queſt. 16. A Malſter has a Kiln, that is 16 Feet 
6 Inches ſquare; but he is minded to pull it down, 


and build a new one, that may be big enough io dry 


three times as much at a time as the old one will 
do; I demand how much {quare the new one muſt 
be? 


272.25 the Area of. the old one; = 


3 


— —à—n | 


816.75(28.57 
5 . 
48)416 
384 
365) 3275 


2825 


5707) 450 
39949 


— — 


$951 


Anſwer, The Side of the new one muſt be 28 Feet 
.and near 7 Inches, 
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: Dueſt. 16. If a round Ciſtern be 26.3 Inches dia- 
meter, and 52.5 Inches deep; How many Inches dia- 
meter muſt a Ciſtern be to hold twice the Quantity, - 


the Depth being the ſame ? and how many Ale Cal-- 
lons will each Ciſtern hold ? | | 


26.3 

26.3 

789 
1578 
520 


LR PITS 


91.69 Square. 
2 


_ 1383.38(37.19 | 
9 


74101438 
1 


29)69700 
9 66861 


— œ—wa¹ʃ¾i 


2839 


The Diameter of the greater is 37. 19 Inches, 


Cc 2 691.69 


i 
| 
| 
| 
| 
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691.69 the of the leſſer Cil. 
7854 (tern's Diameter, 


276676 
345845 
553352 
484183 | 


$545 253326 Area cſthe Baſe 
RS 


2716266630 | 
108650865 2, 
2716206630 


— ———ů—ů— 


28520. 79961 f0 ſolid Content in Inches, 


2820286 20.799 (101.137 Gallons, 
387 
1889 

2139 


— — 


165 


es That 282 ſolid Inches is an Ale or Beer Gal. 
Ton, and 231 a Wine Gallon. | 


And 359. os is the Square of the Diameter of a 
Circle that will hold a Gallon of Ale at an Inch 


deep, and 294.12-for Wine, 


Jou 


— — 82 
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You may find the Content in Gallons; thüs: Di- 


vide the Square of the Diameter by 359.05, and mul- 


, ply the Quotient by the Depth. 


359.05) 1383.38 (3-353 
> 
300230 _ 
18990 19265 
1037 7700 
19265 


The Content of the greater, 202. War 5 Gallons, 


Oueſt. 18. If the Diameter of a Caſk at the Bung 
be 32 Inches, and at the: Head 25 Inches, and the 
Length 40 Inches; How many Ale Gallons are con- 
tained therein? 


25 32 359 
23 32 5 
125 64 1077 
50 96 
525 1024 Square of the Bung Diameter. 


1024 the ſame. 


625 Square of the Head Diameter. 


1077)2073 (3.48 
eee 40 
5190 . 
8820 99.20 

ghd 


F = 


2 3 — — 
Cc A Re OT = 0 ee 2 ang yn OD 

2 — > 2 nd ren i did Ei ed. — e . — 
— — —— —— - 2 af 8 — * — * 
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Ocherwiſe you may find a mean Diameter, and 
work by Scale and Compaſſes, thus: SubtraQ 25 from 
32, and there remains 7, which multiplied by ., the 
roduct is 4.9, which added to 25, the Sum is 29.9, 
Then extend the Compaſſes from 18.95 to 29.9, that 
Extent, turned twice from 40 (the Length) will fall 
upon 99.6 Gallons ; ſomething more than before, 


' Dueſt. 19. There is a Stone 20 Inches long, Ic 


Inches broad, and 8 Inches thick, which weighs 217 
Pounds; I demand the Length, Breadth, and Thick- 
neſs of another of the ſame Kind and Shape, which 
weighs 1000 Pounds ? 


The Cube of 20 (the Length) is Booo. Then (by 
Rue. 11. 330 | | | | 

217 : 8000 : : 1000: 36870.645, whoſe Cube 
Root is 38.28 Inches, the Length of the Stone weigh- 
ing 1000 Pounds. Then ſay, 


20: 33 28: : 15 24.96 
20: 33.28:: 813.312 

(The Length 33.28 
dnfeaver, J The Breadth 24.96 C Inches. 
|  C The Thickneſs 13.312 


D2veſt. 20. If an Tron Bullet, whoſe Diameter js 4 
Inches, weighs 9 Pounds; What will be the Weight 


of another Bullet (of the ſame Metal) whoſe Diameter 


is 9 Inches? 


The Cube of 4 is 64, and the Cube of 9 is 729. 
Then (by Euc. 12.18.) 
15. 


| .. 
54:9 729: 102.5 15 
45. ox. dr. 


Axfeacer, It weighs 10a 8 4 ferè. 


q . Duh, 


7 Ai: MA 
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2uzft. 21. There is a ſquare Pyramid of Marble; 
each Side of its Baſe is 5 Inches, and the Height there- 
of 15 Inches, and its Weight is 12 Pounds and a 


Quarter; I demand the Weight of another like ſquare 
Pyramid, each Side of witoie Baſe is 30 Inches! 


The Cuhe of 5, is 125, and the Cube of zo is 27000. 
Then (by Euc. 12. 12.) = 
tb. 15. 

125: 12.25 : : 27000: 2646 


An ſewer, The Weight is 2646 Pounds. 


Queſt. 22. There is a Ball or Globe of Marble, 
whole Diameter is 6 Inches, and its Weight 11 
Pounds; What will be the D.ameter of another Globe 
of the {ame Marble, that weighs 500 Pounds? 


The Cube of 6 is 216. Then, 
—_ lb. 
11: 216: : 500: 981.1818. 


Whoſe Cube Root is 21 4 Inches, the Diameter fought, 


 Dueſt. 23. There is a Fruſtum of a Pyramid, whoſe 
Baſcs are regular Octagons; each Side of the greater 
Baſe is 21 Inches, and each Side of the leſſer Baſe is 
9 Inches, ard its Length is 15 Feet; I demand how 
many ſolid Feet are contained therein ?. 


4.8284 
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4.8284 the tabular Number, Page 88. 
237 the Square of a mean Side. 


337988 N 12 


14485 2 9 12 

A 3 

e 189 3144 

1144.3308 48 — 

„ 48 

open 237 FT 
57210540 
4144338 


144017164. * 2 


276 
1324 
289 

I 
| Alu, 119.2 ſolid Feet. 


AQueſt. 24. There is a Fruſtum of a Cone, the Dia. 
meter of the greater Baſe is 36 Inches, and the Dia- 
meter of the leſſer Baſe is 20 Inches, and the Length 
or Height is 215 Inches; I demand the Length and 
ſolid Content of the whole Cone, and alſo the ſolid 
Content of the given Fruſtum ? 


Firſt, Find the Length of the whole cone, taus: 
From 36 
Subtr. 20 


15 315: . 36: 483.75 
So the Length of the whole Cone is 4833 Inches, 


Then 
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Then find the Content of the whole Cone. 


36 107.8784 
36 52.164 
416 10178784 
13 6107270 
— | 101788 
1296 20357 
7854 5089 
5184 1728) 164132. 889.908 Feet. 
1038 8612 
9072 . 17008 
101 7.8784 Area Baſe, — 
744 


. Thus I find the Solidity of the whole Cone 9498 
eet 


Then find the folid Cont:nt of the Top- part chat: 
is wanting. 


FAY. 14 


7954 
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4 2 

7854 the Area of Unity. Þ Cub 
400 the Square of 20. Con 
3)314.1600 Area of the lefler Baſe, 1 


104.72 a third Part. 
268.75 Altitude of the Top- part, 


— — —— — 


1728) 28143. 0, 28 Feet. 


10863 
4955 
+4999 


— ————— — 


1166 


8 5 ES | Feet, 
Content of the Whole 94.98 
Content of the Top- piece 16.28 


—— — 


Content of the Fruſtum 78.7 


Oeſt. 25, If the Top- part of a Cone contains 
26171 ſolid Inches, and 200 Inches its Length, and 


the lower Fruſtum thereof contains 159610 ſolid 


Inches; I demand the Length of the whole Cone, 
and the Diameter of each Baſe? 


200 159610 5 
200 26171 14. 
: 4000 185781 the Sum. 
200 | 


8000000 
26171 
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26171 : 8000000 :: 185781 : 56789881, whoſe 
Cube Root is 384.3 Inches, the * or the whole 
. Cone. 


Then find the Diameter of the leſſer Baſe this: 
| 200) 26171 


. 130.855 
HT 


392. 565 Area of the leſſer Baſe. 


er by Prob. 10. Se& IX. Chap, by: 
12738 2 392.665. 
5 1.2732 
785130 
1477095 - 
47955 
785130 
392565 


— 


e 499.81 37580(22.35 


443)1581 
1329 


4465) 25237 
22325 


— —— 


# 2912 


Again; 


- 
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Leſſer Len. Leſſ Diam. Gr. Leng. Gr. Diam. 
Again; 200 : 22.35 : : 384.3 : 42.94. 


| | Inches. 

The Length of the whole Cone 384.3 
Anſwer; J The Diameter of the greater Baſe 42.94 
The-Diameter of the leſſer Baſe 22.35 


9ueft.26. There is a Fruſtum of a Cone, whoſe ſolid 

*Content is 20 Feet, and its Length 12 Feet; and 
the greater Diameter bears ſuch Proportion to the 
leſſer as 5 to 2; I demand the Diameters ? 


VJ 2 
22X 2884 — | 
5 K 1 2 10 4) 2005 Feet. 
The Sum 39 | Theſe 5 Feet are the Triple 


of a mean Area, 
Then, 1: 1.27324 5 6.3662 
So the triple Square of a mean Diameter is 6.3662. 
Then, 39: 6.3662: : 25 : 4.80897 


This 4.080897 is the Square of the greater Dia- 


meter, whoſe Square Root is 2.020123 Feet; which 
is 24. 24147 Inches. Then, | 


5: 2424147 2 2 9.69659 


So the greater Diameter is 24. 24147, and the leſſer 
Diameter is 5.69659 Inches. 


Que. 27. There is a Room of Wainſcot 129 Feet 
6 Inches in Circumference, and 16 Feet 9 Inches 
high (being girt over the Mouldings) ; there are two 

Windows, each 7 Feet 3 Inches high, and the Breadth 
f each, from Cheek to Cheek, 5 Feet 6 Inches; the 


acadth of the Shutters of each is 4 Feet 6 Inches; 
de Cheek-boards and Top and Bottom-boards of eack 


Window, 


% 
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Window, taken together, is 24 Feet 6 Inches, and 
their Breadth 1 Foot 9 Inches; the Door - caſe 7 Feet 
high, and 3 Feet 6 Inches wide; the Door 3 Feet 3 
Inches wide; I demand how many Yards of Wain- 
ſcot are contained in that Room ? | 


r . 
129 6 3 
16 9 4 6 
782 O 29 0 
129 3 
64 9 8 — 
32 4 6 $2 7 
— ——— 16 3 Y half. 
2169 1 6 — 2 
1 
4 | 2 . 
£4: os F. . . 
. 24 6 
mY $6 is 
E 
11 4 6 half. 18 4 6 
14 1 8 42 10 6 5 
25 
F. * — — 
7-2 85 9 0 
1 E 
3 F. K 
8 13 
$7 : * 
| 39 10 6 24 11 
2 79:9 add, 
9 9 9. 106 4 


The 


„%% —UU„! ES 


* IT 
'S* 
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' The Content of the Room 2169 16 
The Shutters, at Work and half 97 10 6 
The Poor, at Work and half 1 8 

The Cheek boards, K* 9 0 


— — — 


The Sum 2386 10 6 


The Window. lights and 


Door-caſe deduct 'F OP: 3. 8 
002262 7 6 
253 5 


Anfaver, 253 Yards 5 Feet. 


Dueft. 23. There is a Wall which contains 1822 5 
Cube Feet, and the Height is 5 times the Breadth, 


and the Length 8 times the Height ; What is the 


Length, Breadth, and Height ? 
Suppoſe the Breadth 2, then the Height muſt be 


10, and the 2 80; which three Numbers multi- 


plied together, the Product will be 1 | and che 
Cube of 2 is 8; then ſay, 
10600: 8: : 18225: 91.125. ts 
Then the Cube Root of 91.125 is 4. by which is the 


Breadth; then 5 times 4.5 15 22.5 the eight ; and 


8 times 22.5 is 180, the Length. 


Queſt. 29. There is a May. pole, whoſe Top- end 
was e off by a Blaſt of Wind, and the Top-end, 
in falling, ſtruck the Ground at 15 Feet Diſtance 
from the Foot of the May-pole, the broken Piece 
was 39 Feet; Now I demand the Length of the 
May-z ole? 


By Evct 1.47, the Square of the Hypothenaſe of 
a right-angled Triangle is equal to the Sum of the 


Squares of the Baſe and Perpendicular. 


8 There 


% 
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| "Therefore, from the, Square of 39 ſobtract the 
Square of 15, the Square Root 'of the Remainder 18 
the Piece ſtanding; to which add the Piece broken 
off, and you have the whole Length. 


39 25 
3 | 
351 75 | 
117 1 7 
1521 225 5 : 
225 * 
1296(36 (x 
9 
66)396 
399 


The Piece ſtanding is 36 Feet. 
The Piece broken off is 39 Feet. 


The whole Length 75 Feet. 1 
Dueflion zo. 

A May-pole there was, whoſe Height I would know, 
The Sun ſhining clear, ſtrait to work I did go: 
The Length of the Shadow, upon level Ground, 
Juſt ſixty-five Feet, when meaſur'd, I found; 
A Staff I had there, juſt five Feet in Length; _ 
The Length of its Shadow was four Feet One-tenth : 
How high was the May-pole, I gladly would know ? 
And it is the Thing you're defir'd to ſhaw. 


. By 
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1 4 * By Eucl. 6. 3 | 
| 2 A: Ab:: AB: BC, 
oy © anne 
41:53: 6s : 79.26. 


and a little above 3 Inches. 


2 


Here A B repreſents the Length of the Shadow of 
dow of the Staff, and Ab the Staff. 


equal? 


If the Diameter be 1, the Solidity will be. 5236, 
and the Superficies will be 3.1416 ; that is, as 1 to 6. 
And to find the ſuperficial Content, we muſt multi- 
Ply 3.1416 by the Square of the Axis or Diameter, 
and the Product is the ſuperficial Content. And for 
the Solidity, multiply. 5236 by the Cube of the Axis, 
By : | md 


So I find the Height of the May pole to be 75 Feet | 


the May-pole, and B C the May- pole; a A the Sha. 


_ Oueſt. 31, What will be the Diameter of a Globe, 
when the Solidity and ſuperficial Content thereof are 


hai 


0 
0 
v 
f 
c 
| 
l 
ö 
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me Product is the ſolid Content; therefore, becauſe 
5236 is a ſixth Part of 3.1416, we mult take 6 for 
1 Diameter ſought. For if 3.1416 be multiplied 


by the Square of 6; wiz. by 36, the Product. will be 


113.0976; and if .5236 be multiplied by the Cube of 
6; wiz. by 215, the Product is likewiſe 1143,0970,. 
the Solidity equal to the Superficies. 
Therefore, 6 is the true Anſwer, 
2ueſt. 32. What will the Axis of a Globe be, when: 
the Solidity is in Proportion to the Superficies, a 
1808 | | | 


Becauſe the Solidity and Superficies is as 1 to 63 
when the Axis of the Globe is 1, it will be 


8:18 :: 67145. 


So the Diameter ſought is 13. 


If the Proportion of the Solidity to the Superficies | 


had been as 8 to 18, then it will be 
18:8::6: 24, 
So then the Diameter will be 22. 


The Reaſon of theſe Operations, both in this and 
the laſt Queſtion, is from Algebra. 


Queſt. 33. There are three Grenado-ſhells, of ſuch 


Capacity, that the ſecond Shell will juſt lie in the 


Concavity of the firſt, and the third in the Conca- 
vity of the ſecond. The Solidity of the Metal of the 


firſt Shell is equal to its Concavity, and the Solidity 


of the Metal to the ſecond,” to the Concavity, 1s as 7 
to 5; and the Solidity of the third, or leaſt Shell's 
Metal, to its Concavity, is as 9 to 4. Now, ſuppoſing 


the Diameter of the firſt, or greateſt Shell, to be 16 
: D dez Inches, 


cc 
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Inches, and allowing every ſolid Inch of Iron to weigh 
4 Ounces ; I demand the Diameter of the two lefler 
Shells; and the "Thickneſs and Solidity of Metal of 
_ every + Shell ; and alſo the Weight of OP Shell ? 


The _—_ of _ is LO then, 3 
| 4096 : 2144-6556. 

The half e is Se 3328, which is the Solidity 
of the Metal of the greater Shell, as alſo the Conca- 
vity. | 
5203: 1 :: 1072. 3328 „ 
The Cube Root of oye is 12.699, which is the Dia- 
meter of the ſecond Shell. 


The Sum of 7 and 5; is 12; then, 
eee 3328. 446.805. 


This 446.805 is the folid Content of the Concavity 


of the ſecond. 


5236 1:2 446. 805 953.333. 
The Cube Root # 853 333 1 is 9. 485, | the Diameter 


of the leaſt Shell. 


The Sum of 9 and 4 is 13 then, 
13 : 4: : 446.805 : 137.47346. 


This 137. 47846 is the ſolid Content of the Concavity 


of the third. 

5236: 1: : 137.47846 : 262.5039. 

The Cube Root of 262. 5639 is 6.4034, the Diameter 
of the leaſt Shell's Concavity. 


From” 16 de Didnieter of ie greateſt, 
Sobtr. 12.699 the Diameter of rhe econd. 
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From 12.699 the Diameter of the ſecond, 
Subtr. 9. 85 5 the Diameter of the leaſt. 


Rem. 3.214 — 


Half is=1.607 the Thickneſs of Metal of the ſecond, 


From 9.485 the Diameter of the leaſt, 
Subtr. 6.403 the Diameter of the Concavity. 


Rem. 3.082 


 Halfis=1, 521 the Thickneſs of Metal of the leaſt. 


The Metal of the greateſt is 1072. 33 ſolid Inches ; 
which divide by 4 (becauſe every ſolid Inch is a 
Quarter of a Pound) the Quotient 15 208.08 Pounds. 


The Metal of the ſecond is 62 5.52 ſolid Inches; 


which divided by 4, the Quotient is 1 56. 38 Pounds, 
the Weight of the lecond. 


The Metal af the leaſt Shell is 309. 32 ſolid Inches; 


which divided by 4, the en 8 77.3 33 Pounds, 
the Weight of the leaſt, 


The Diam. ſecond Shell 12.699 * 4 
.. of "og leaſt Shell 9.485 c Inches. 


The Thickneſs greateſt 1.65 7 | 
of the Metal 4 ſecond 1.607 > Inches. 


of the lealt 1.541 


greateſt 268.08 } 
The Weight 3 lecond 156.38 Pounds, 
4 T leaſt 77.33). 


ASHORT 


A SHORT 
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SHALL not here give the . 

7 Fl Art of Gauging IT. being ſeveral 
i! Books of that Art already in Print, 
1 32 | 12 92 written by better Hands) but mall 
0) O45 only lay down ſome ſhort practical 
9 Rules, whereby any Artificer, or 


| N "may * the Quaatity of s in wy 


Veſſel upon Occaſion, 


PROBLEM |. 
To find the ſeveral Multipliers, Diviſors, and 


Gauge-points, belonging to the un Mea- 
ſures now «ſed in England. 


_ 282)1.0000(.003546 Multiplier for Ale Gallons. 
231)1.0000(.004329 Multiplier for Wine Gallons. 

268.8)1.000{.0037202 Male tiplier for Corn Gallons. 

2150.42) 1 .000{.00040502 Mulcpl. for Corn Buſhels. 


So, if the ſolid Inches in any Veſſel be multiplied 
| by the ſaid Multipliers, the Product will be Gallons 
in 


7 
— — 
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in the reſpedive Meaſures; or dividing by the Di- 
viſors 282,231, cr 268.8, the Quotient will likewiſe 
JJ gt: 77 5. | 

Note, That?282 ſolid Inches is a Gallon of Ale or 
Beer-meaſure ; 231 ſolid Inches is a Gallon of Wine- 


meaſure; 268.8 ſolid Inches is a Gallon, and 2150.42 


ſolid Inches is a Buſhel of Corn-meaſure. 
For circular Areas, the following Multipliers and 
Diviſors are to be uſed, | | 


, 282).785398(.c02785 Multipliers for Ale Gallons. 
231).785 3980.003399 Multiplier for Wine Gallons. 


.785398(282.(359.05 Diviſor for Ale Gallons. 
785 398(231.(294. 12 Diviſor for Wine Gallons. 
785 39802150. 4202738 Diviſor for Corn Buſhels. 


The Square Root of the Diviſor is the Gauge-point. 


. TC Ale-meaſure, is 16.79 

| «he Lange Wine-meaſure, is . 
e OquUares mm ( Malt-buſhel, is 40.30 
The Gauge- point ( Ale- meaſure, is 18.95 
for circular Fi- 4 Wine-meaſure, is 17.15 
gures in Malt-buſhel, is $2.32 


+++$+++++S++* $ÞS$SSSÞSS$Þ$++ + 


PROBLEM II. 


To find the Area in Ale on Wine Gallons, of 
any rectilineal plain Figure, whether Trian- 
gular, Quadrangular, or Multangular. 


O reſolve this Problem, you muſt, by Chap. I. 

Part II. find the Area in Inches, and then bring 

it to Gallons, by dividing that Area in Inches by the 

proper Diviſor; viz. by 282 for Ale, ar by 231 for 

Wine; or elſe by Multiplication, by .c03.546 for 

Ale, or by .004329 for Wine; and the Quotient or 
Product will be the Area, „ 


Example. 


from 84.5 to 91.45. 


then dip it in eight or ten ſeveral Places (more or 
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Example. Suppoſe a Back or Cooler in Ye Form 
of a Parallelogram, or long Square,” 250 Inches in 


Length, and 84.5 Inches in Breadth ; veg is the 
Area in Ale or WineGallons ? 


Multiply 250 by 84. 55 and the Product is 21125, 
tie Area. in Inches, which divide by 282, and the 
Quotient is 74.9 Gallons of Ale; or multipled by 
003546, the Product is 74.20928 Gallons, nearly the 
ſame ; and if 21125 be divided by 231, or multiplied 
by . 2043 29, it will give 91.44 Gallons of Wine. $50 


By Scale and Compaſſes. wr. 541 543 

Extend the Compailes from 282 to 2 50, chat Extent 
will reach from 84.5 to 74.9: And. 

Extend from 231 to 250, that Extent vil reach 


Note, The Areas of all Superficies are always to 
be anderſtood to be 1 Inch deep; otherwiſe it could 
not be ſaid, that the Area of ſuch a Faeser. 
Circle, c. is ſo many Gallons. 

Having found the Area of a Back or Cooler, the 7 
next thing will be to find out the true Dipping or 
Gauging place in that Back, that ſo the true Quan- 
tity of Worts may be campeted at any Wen which 
may be thus done. | | 

1. When the Bottom of the Back is covered. all 
over (of any Depth) with Worts, or other Liquor, 


leſs, according to the Largeneſs of the Back), as re- 
mote and equally diſtant from each other as you can 
well do, noting down the wet Inches and decimal Parts 
of every Dip, 


2. Divide the Sum of all thoſe Dips by the Nad. 
ber of Places you dipped in, and the Quotient will be 
the mean Wet of all rhoſe Dips, 


3. Laſtly, 
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| Ale or Wine Gallons, 
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3. Lafily, find out ſuch a Place by the Side of the 
Back (if you can) that juſt wets the ſame with that 
mean Dip, and make a Notch or Mark there for the 
true and conſtant Dipping-place of that Back. 

Then if any Quantity of Worts (which covers the 
whole.Back) be deeped or gauged at that Place, and 
the wet Inches ſo taken be multiplied into the Arca 
of the Back in Gallons, the Product will ſhew how 
many Gallons of Worts are in that Back at that time, 
provided the Sides of the Back do ftand at Right- 
angles with the Bottom. | > 


SD os ot 


PROBLEM III. 


The Diameter of a Circle being given in Inches, 


to find the Area thereof in Ale or Wine 
Salons. | 


F the Square of the Diameter be multiplied by 

.0027B5 for Ale, or by .003399 for Wine; or if 

it be divided by 259.05 for Ale, or by 294.12 for 
Wine, the Products or do 


Example. Suppoſe the Diameter of a Circle be 32.6 
Inches; What will be the Area in Ale or Wine 
Gallons? 


The Square of 32.6 is 1062.76. 


Then 359.05) 1062. 7602. 9599 Area in Ale Gallons. 


And 294.12 1062. 7603.61 33 Area in Wine Gallons, 
Or 1062.76. 00278 5 . 9598 Ale Gallons. 
And 1062. 76x. oo 399 ＋ꝰ7ſ 6133 Wine Gallons. 


By 


notients will be the reſpective 


— 
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By Scale and Compaſſes. 


Extend the Compaſles from 18.95 (the Gauge point 
for Ale) to 32.6 (the Diameter) that Extent will reach 
from 1 to a 4th Number, and from that 4th to 2 9599 
Gallons.. Or, extend the Compaſſes from 1, to 32.6, 
that Extent, turned twice over from 4008797 5, will at 
laſt fall upon 2.9599. 


For Wine extend from 17.15 (the Gauge-point for 
Wine) that Extent, turned twice over from 1, will at 
laſt fall upon 3. 6133 Gallons. 


Or thus: Extend from 1 to 32.6, that Extent will 


reach from .003299, being turned twice over, to 
3-0133 Wine Gallons. 


edle 5 


PROBLEM IV. 


1 ranſverſe (or longeſt Diameter ) and be 
Conjugate (or ſhorteſt Diameter ) of an El- 


lipfis (or Oval) being given, to find its Area 
in Ale or Wine Gallons. 


13 


F the Rectangle, or Product of the two Diameters, 
that is, of the Length and Breadth of the Oval, 
be divided by 359.05, or multiplied by. 002785 for 
Ale, or divided by 294.12, or multiplied by .003 399 
for Wine, the Quotient or Product will be the Ale or 
Wine Gallons required. 
Example Suppoſe the longeſt Diameter be 81. 


Inches, and the ſhorteſt Pied be 54.9 inchert 
What will be Ws Area of that Oval ? 


Molüply 
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R Multiply 81.4 by 54.6, and the Product is 4444.44: 
then | | 


3 59.0504444.44ʃ 12.38 Area in Ale Gallons. 


294. 12) 4444.440615. 11 Area in Wine Gallons, 
Or 4444.44 &. 0278 5 12.38 Ale Gallons. 


And 4444. 44. 003 399/15. 11 Wine Gallons. 


By Scale and Compaſſes. 


Firſt, find a mean Proportional between $1.4 and 


| 54.6, by dividing the Diſtance between them into 


two equal Parts, and the middle Point will be at 
66.6, which is the mean Proportional (that is, the 
Diameter of a Circle equal to the Oval). Then ex- 
tend the Compaſſes from 18.95 (the Gauge-point for 
Ale) to 66.6, that Extent, turned twice over from 1, 
will at laſt fall upon 12.38, Ale Gallons: And ex- 
tended from 17.15 (the Gauge-point for Wine) to 
66.6, that Extent, turned twice over from 1, will 
reach at laſt to 15.11 Wine Gallons, 


e eee e e 


PROBLEM V. 


To find the Content in Ale or Wine Gallons of 


any Priſm, what Form ſoever its Baſe is of. 


LIRST, find its ſolid Content in Inches (by Sect. 
1, 2, 3, of Chap. 2. Part II.); then divide that 
Content in Inches by 282 for Ale, or by 231 for 
Wine; the reſpective Quotients will be the Content 
in Wine or Ale Gallons. . 
Otherwiſe, you may find the Content of a Priſm 


| by finding the Area of its Baſe in Gallons (by Pro- 
blem II. of this Appendix) and multiply that Area 


by 


A 
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by the Tun's Height, or Depth within, the Product 
will be its Content in Gallons. 


EF xample. Suppoſe a Tun, whoſe Baſe is a Paralle- 
logram right-angled, its Length being 49.3 Inches, 
its Breadth 36 5 Inches, and the Depth of the Tun 1s 
42.6 Inches ; the Content in Ale and Wine Gallons 
is required. | 1 

The Length, Breadth, and Depth, being multi- 
plied continually, the Product is 76650.57 ; Which 
divided by 282, the Quotient is 271.83 Ale Gallons: 
And divided by 231, the Quotient is 331.84 Wine 
Gallons: And by dividing by 2150.4, ſuch a Ciſtern 
will be found to hold 35.65 Buſhels of Corn. 


By Scale and Compaſſes. 


Extend the Compaſſes from 282 to 36. 5, the Breadth 
of the Baſe, that Extent will reach from 49.3, us 

Length, to 6.38 Ale Gallons, the Area of the Baſle ; 

then extend from 1 to 42.6, the Depth, that Extent 

will reach from 6.38, the Area of the Baſe, to 271.5 
- Gallons, the Content. 5 


RERXEXEELLEELEEEEXES 
PROBLEM VI. 


70 find the Content of a Tun, whoſe Baſes are 


alike and parallel, but unequal, being the 


Fruſtum of a Pyramid. 


IN D the Area of each Baſe, and a mean Pro. 
portional between them, and multiply the Sum 


ot thoſe three by one-third Part of the Depth or 


Height, and the Product is the Content. 
„„ TT Eæample. 


* 


The leſſer Area 4480 


The greater Arca  _ 7000}. 
The mean Proportional 5600) 


Appendix. ' Se. I, 


Exanple. Suppoſe a Tun, whofe Baſes are Paral- 
lelograms; the Length of the greater is 100 Inches, 
and its Breadth 70 Inches; the Length of the leſſer 
Baſe 80, and its Breadth 56; and the Depth of the 

Tun 42 Inches; the Content in Ale and Wine Gal- 
lons is required, | 

Multiply 100 
of the greater Baſe; and 80 multiplied by 56, the 
Product is 4480, the Area of the leſſer Paſe ; then 
multiply the two Areas into each other ; and the Pro. 
duct is 31 360000, whoſe Square Root is 5600, a geo- 
metrical mean Propertibedt. 


by 70, the Product is 7000, the Area 


add, 


Rs EE 


17080 


A third of the Depth 4 


68320 
17080 


282) 239120 847.94 A-g. 
231)239120(1035.15 W.-g. 
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PRNOBLIM VII. 


To find the Content of a Tun, whoſe Baſes are 
parallel and circular, being the Fruſtum of 
a Cone, 88 


TY may find the Content as in the laſt Problem, 
by multiplying the Sum of the Areas of the two' ů 
Baſes, and a mean Proportional, by one-third Part of 
the Depth. _ | 3 3 
But it will be a ſhorter Way to find the Area of a 
mean Circle in Gallons, and multiply that by the 
Depth, thus: To the Rectangle of the greater and 
leſſer Diameters add one-third Part of the Square of 
the Difference of the Diameters ; that Sum is the 
Square of a mean Diameter, which, divided by 
359.05 for Ale, or by 294.12 for Wine, gives che 
Area of a mean Circle in Ale or Wine Gallons, Which, 
multiplied by the Depth, gives the Content. | 


Example. Suppoſe the greater Diameter 80 Inches, 
and the leſſer Diameter 71 Inches, and the Depth 34 
Inches, the Content in Ale or Wine Gallons is re- 
quired; | 

Multiply 80 by 71, and the Product is 5680 ; to 
which add 27 (a third Part of the Square of the Dif- 
ference. of the Diameters) and the Sum is 5707, which 
is the Square of a mean Diameter; which divide by 
359.05, and the Quotient will be 15.895 Gallons the 
Area; which multiply by 34 (the Depth), and the 
Froduct will be-540.43 Gallons the Content, 
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By Scale and Compaſſes. 


Add the two Diameters together, and take half the 
Sum, which 1s 75.5, which * 8 for a mean Diameter 
(ihoagh it is not exact, yet it will be near enough the 
Truth, if the Difference between the Diameters Bona 
great); extend the Compaſſes from 18.95 (the Gauge. 
Point for Ale) to 75.5, the mean Diameter ; that Ex. 
tent will reach from that 34 (the Depth) to a 4th 
Number, and from that to 540.4 Gallons, the Con- 
tent. | 


And if you extend the Compaſſes from 17.15 (the 


Gauge-point for Wine) to 75.5, that Extent will 


reach from 34, twice turned over, to 659.7 Gallons 


of Wine. | | 
The Method uſed by the Gaugers for all ſuch Tuns 
is to take the Diameter in the Middle of every 10 


Inches; that is, at five Inches ſrom the Bottom, and 


at 15, and at 25, &c. 


Then they find the Area to every one of theſe Dia- 


meters, and enter them in their Books. Then, when 
they ſurvey, they take the wet Inches and Parts that 


the Liquor in the Tun is in Depth, and every ten 


Inches they take the reſpective Areas, and remove the 
ſeparating Point one Flace toward the Right Hand ; 


and for what odd Inches of the Depth above the even 


Tens, they multiply the next Area by them, and ſo 
add all the ſeveral Products together, and the Total 
will be the Gallons of Liquor in the Ton. 


Example. Suppoſe the Diameter at 5 Inches from 
the Bottom be 64 Inches, and at 15 Inches from the 
Bottom 67 Inches, and at 25 Inches 70 Inches, and 
at 35 Inches from the Bottom, the Diameter is 73 
Inches. Now the Area anſwering to 64 Inches is 
11.4078 Gallons; and to 67 Inches, is 12.5023 


Gallons ; and the Area to 70 Inches, is 13.547 Gal- 


lons ; and to 73, is 14-8418 Gallons : Then, ſup- 
pong the Depth of the Liquor in the ſaid Ton be 


found 


2 *** * ” ca 
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found to be 3.6 Inches: Now, to caſt np this Gauge, 
firſt, in the Area anſwering to 64 Inches, being mul- 
tiplied by 10, that is by removing the ſeparating 
Point a Place towards the Right Hand, it will be 
114.078 Gallons ; and the next will be 125.023 ; and 
the next 136.47 Gallons, Now theſe three will be 
the Content to zo Inches deep. Then, to find the 
Content of the 3.6 Inches, multiply the next Area 
14.84:8 by 3.6, and the Product is 53.4305 : Add all 
together, and the Sum 15 the whole Quantity of Li- 
quor in the Tun, | 


The Content at 10 Inches deep 114.078 
The Content at the next 10 Inches 125.023 
The Content at the next 10 Inches 136.470 


The Content of the 3.6 Inches 53-430 
7 1 Quantity of Liquor in F 429.001 


DI00055000000000000909 


PROBLEM VIII. 
To find the Drip or Fall of a Tun. 


N Uppoſe the Tun laſt mentioned was ſo placed, 
that when the Bottom is but juſt covered on one 
Side, the Liquor is 4 Inches deep on the Side oppo- 
fite; How much muſt be allowed for the Fall of this 
Fun ? That is, How much Liquor is there in the 
Tun? 

The Diameter in the Middle of 4 Inches from the 
Bottom, is 61.6 Inches; and the Area anſwering 
thereunto is 10.568 ; which multiplied by 2 (that is, 
| half 4), the Product is 21.136 Gallons ; and ſo much 

Liquor will juſt cover the Bottom. 


3 But 
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But, ſuppoſe it was ſet ſo much on one Side, as to 
be zo Inches deep on one Side, when the Liquor on 


the oppoſite Side juſt cuts between the Bottoms and 
Staves; How much Liquor will there be in the 


Tun? f | 
Square the Bottom Diameter, and multiply that 


Square by the Top Diameter, and divide the laſt Pro- 
duct by the Sum of the Diameters, and to the Quo- 


tient add the Square of the Bottom Diameter, and 


divide the Sum by 1077.15 for Ale, or by 882.36 
for Wine ; multiply the Quotient by the Depth, the 


Product 1s the Content. 


The Bottom Diameter of the fore-mentioned Tun 
is 61 Inches; and the Diameter, at zo Inches from 
the Bottom, is 71.5 Inches; the Square of 61 is 
3721; which multiplied by 71.5, the Product is 
26605 1.5 this divided by 132.5 (the Sum of the 
Diameters) the Quotient is 2007. 936; to which add 


3721 (the Square of 61), and the Sum will be 
5728.936 ; this divided by 1077.15, the Quotient is 


5.3186; which multiplied by 30, the Depth, the Pro- 


duct is 159.5 58, the Gallons of Liquor in the Tun. 
When the Fruſtum of a Cone or Pyramid is cut, 


by a diagonal Plane, through the Extremities of the 
Diameters, as the Liquor in the Tun repreſents, ſuch 


Solid is called a Hoof { Vide Ward's Young Mathema- 
tician's Guide, page 44.) 


If it be the Hoof of a ſquare Fruſtum, inftead of 
dividing by 1077-15, divide by 846 for Ale, or by 
bz for Wine. All the re& of the Work is the 
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PROBLEM IX, 


To gauge a Copper. 


Ex ABCD be a ſmall Copper to be gauged. 


Lake a ſmall Cord or Packthread, make one End 
faſt at A, and extend the other to the oppoſite Side of 
the Copper at B, where make it faſt, or cauſe ſome 
Perion to hold it very ftrait ; then ſet one End of the 
Inſtrument in the Bottom of the Copper at C, and 
move it to and fro, till you find the neareſt Diſtance to 
the Thread (as at a): This Diſtance, ac, is the Depth 
of the Copper, which ſuppoſe to be 47 Inches. 


A 


9 | 


T7 T3 


2252522 2 2 n 


242 


4 


6 — — 22— 22 22 22 


a. 


— 

In like manner, ſet the End of the Rule upon the 
Top of the Crown at d, and take the neareſt Diſtance 
to the Thread, as dg, which ſuppoſe 42 Inches ; this 
ſubtracted from a C, 47, the Remainder 5 is the Al- 
titude of the Crown. 


To find CD, the Diameter of the Bottom of the 
Crown. | | 
Meaſure AB, the Diameter of the Top, which 
admit to be 99 Inches; then hold a Thread ſo as a 
Plummet at the End thereof may hang juſt over C, 


by 


by which means you will find the Diſtance Aa. Do 
the like on the other Side; ſo will you find alſo the 
Diſtance, B; which ſuppoſe 17.5 Inches each; add 
theſe two together, and ſubtract their Sum (wiz. 35 
from 99, and the Remainder is 64 Inches, the Diame- 
ter at the Bottom of the Crown. The Diameter which 
touches the Top of the Crown, may be found by the 
Sliding-rule to be 65 Inches. 
| Now to find the Content of the Copper from the 
Crown upwards that is, the Part A B K h, the Depth 
gd being 42 Inches, you may take the Diameter in the 
Middle of every 6 Inches of the Depth, which ſuppoſe 
to be as in the ſecond Column of the following Table, 
the Numbers in the third Column are the reſpective 
Areas in Ale Gallons, found by Problem III. the 
fourth Column ſhews the Content of every 6 Inches; 
all which being added together, the Sum will be the ; 
Content of that Part, ABkh ; that is, ſo much as it 
will hold after the Crown ii covered. : 
Now, if the Crown be taken for the Fruſtum of a 
Sphere, the Content (by the latter Part of SeRt. II. 
Page 190.) will be found to be 28.75 Gallons. 
But may be more readily found, very near the 
Truth, thus; | 5 | 
The Diameter C D was found to be 64, and the 
Area to this Diameter is 11.408 ; this, multiplied by 
half the Crown's Altitude, wiz. by 2.5, gives 28.52. 
Gallons, the Content of the Crown. 
The Content of the Part hk DC is 57.935 Gallons; 
from which ſubtract the Content of the Crown, 28.52, 
and the Remainder is 29.415. Gallons, and ſo much 
Liquor will juſt cover the Crown, 


. 
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| Parts I 1 Coment| 

of the | Diameter, | Areas. | ofevery | 

Depth. $64 1 6 Inches. | 

1 95-3 _ 25-2945 | 151,767 

18 90.1 J 22.6095 | 135.657] 

6 | - 85.0 þ|.20:1223 | 120.734 | 

L 6 80 17.8246 106.947 

ou. 75-2 15-7499 | 94-499 

[' 6. ..4-:20:$---.-4$ 8426 | 34. 056, 

I 6 556 112.1319 72.791 
The Sum — — 763. 4511 
To juſt cover the Crown — 9.456 
The whole — — — 794: 866 


By Scale and Compaſſes. 


You may find the Areas anſwering to every one * 
the Diameters, thus: | 


Extend the Compaſiin from the Gauge-point to the 

Diameter ; that Extent, being turned twice over from 
I, will at laft fall upon the Area of that Circle: Or, 
being turned twice over from 6, will give the Content 
of that 6 Inches of the Depth. 


Example. Extend the Compaſſes from 18.95 (the 
Gauge point) to 95. 3; that Extent, turned twice over 
from 6, will at laſt fall upon 151.76 Gallons, the 
Content of the firſt 6 Inches, And ſo of the reſt, 


PROBLEM 


324 Appendix: Sec. 1. 


PROBLEM X. 


To compute the Content of any 825 Goff, 


1 order to perſorm this difficult Part of Gauging, 


the three TOY Dimenſions of the S_ muſt 
be truly taken ; . 


The Bung· diameter, 
Viz. The Head diameter, within che Caſk. 
The Length of the Dall, 


In taking theſe e Dimenſions, it muſt be carefully ob- 
ſerved, 


1. That the Bang: hole be in the Middle of the 
Caſk ; alſo, that the Bung-ſtaff, and the Staff oppoſite 
to the Bung-hole, are both regular and even within. 


2. That the Heads of the Caſk are equal, and trol y 


circular; if ſo, the Diſtance between the Inſide of the 
Chine to the Outſide of its oppoſite Staff will be the 


Head-diameter within the Caſk, very near. 


With a ſliding Pair of Calipers (made for that 


Uſe) take the ſhorteſt Diſtance, or Length, between 
the Outfides of the two Heads; from that Length 


ſubtra 1+ Inch (more or leſs according to the Large- 


neſs of the Caſk) for the Thickneſs of the Head : T he 
Remainder will be the Length of the Caſk within. 
But if the Caſk be empty, you may take the Length, 


by putting a ſtrait Rod in at the he Rs and allow | 


for the Thickneſs of the Head. 


New by theſe Dimenſions, one would think the 
Content of the Caſk was perfectly limited; but it will 


be caſy to Fn, FR the following Figure, that 
the 
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the Diameters and Length of one Caſk may be equal 


to thoſe of another, and yet one of thoſe Caſks may 
contain ſeveral Gallons more than the other. 


As for Inſtance, the Fi- 
gure ABC DF is ſuppoſed to A 
repreſent a Caſk: Then it 
is plain, that if the outward L. 
curve Lines, AB C, and | 

FGD, are the Bounds or 1 
Staves of the Caſk, it muſt nn 
needs hold more than if the I | 
inner pricked Lines were the Bounds, or Staves ; and 
yet the Bung-diameter BG, and Head-diameters CD 
and AF, and the Length LH, are the ſame in both. 
thoſe Caſks. 


Whence it appears, that no one general Rule can 
be given, whereby the Content of all Sorts of Cafks 
can be gauged: And therefore Gaugers do uſually 
ſuppoſe every Caſk to be in ſome of theſe Forms: 


1. The middle Fruftum of a Spheroid. 

2. The middle Fruſtum of a parabolic Spindle. 

3. The lower Fruſtums of two equal parabolic Co- 
nous. 5} 4/4", "I | 

4. The lower Fruſtums of two equal Cones. 


1. If the Staves of a Caſk be very much curved 
{as the outward Lines of the laſt Figure), then the 


_ is ſuppoſed to be the middle Fruſtum of a Sphe- 
roid. 


2. If che Staves (between the Bung and the Head) 
be ſomething leſs curved, then the Caſk is taken to be 
the middle Fruſtum of a parabolic Spindle. 


3. If the Staves (between the Bung and Head) be 
very little curved, then the Caſk is taken to be the 
lower Fruſtums of two equal parabolic Conoide, 
| 83 abutting 
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abutting or joining together upon one common 


Baſe. 4 


4. If the Staves between the Bung and Head) be 


trait (as the pricked Lines in the laſt Figure), then 
the Cafk is taken to be the lower Fruſtums of two 
equal Cones, abutting or joining together upon one 
common Baſe. 


There are ſeveral Rules laid down in Books of 


Gauging, for finding the Content of each ſeveral 
Form; but I think the ſhorteſt and moſt practical 
Way is, to find ſuch a mean Diameter, which will 
reduce the ꝓropoſed Caſk to a Cylinder: Thus, 


Multiply the Difference of the Bung and Head 


Diameters by 7 for the Spheroid; by .65 for the ſe- 
cond Form, by .6 for the third Form, and by. 5 5 for 
the fourth Form ; and add the Product to the Head- 
diameter, and the Sum is the mean Diameter. | 


Example. Suppoſe the Bung-diameter be 32 Inches, 
the Head-diameter 24 Inches, and the Length 40 
Inches; the Content in each Variety is required. 

The Difference between the Bung and Head-dia- 
meter is 8; which multiplied by .7, the Product is 
5.6; which added to the Head-diameter, the Sum 
3s 29.6, the mean Diameter : The Area anſwering 
thereunto will be found (by Prob. III.) to be 2.44 
Ale Gallons ; which multiplied by the Length, the. 
Product is 97.4 Gallons; and ſo much is the Content, 
if it be the firſt Form. ; 


Again; if the Difference of the Diameters 8 be 
multiplied by. 65, the Product will be 5.2 ; which 
added to the Head-diameter, the Sum is 29.2, for 
the mean Diameter ; and the Area anſwering there- 
unto is 2.3746 Gallons; which multiplied by 40 (the 


Length) the Product is'.94.98 Gallons, the Content, 


if it be of the Second Form. 
5 8 55 Again; 


% 


Again; if the Difference 8 be multiplied by 6, the 
Product is 4.8; which added to the Head-diameter,. 
the Sum is 28.8, the mean Diameter ; the Area there- 
unto is 2.31 Gallons ; which, multiplied by 40, gives. 
the Content 92.4 Gallons, for the third Form. 


Again; the Difference 8, multiplied by .55,. the 
Product is 4.4; which added to the Head-diameter, 
makes the mean Diameter 28.4; the Area thereof is 
2.2463 ; which multiplied by 40, the Product is, 
89.85 Gallons, for the fourth Form. 


By Scale and Compaſſes: 


Extend the Compaſſes from the Gauge-point 18.95; 

to the firſt mean Diameter 29.6; that Extent wall 
reach from the Length 4o to a. fourth Number, and 
then to the Content, 97.4 Gallons. . 
Again; extend from 28:95” to 29.2: (the ſecond 
mean Diameter) that Extent, turned twice over from 
40, Will at laſt fall upon 94.98 Gallons. 


Again; extend from 18.95 to 28.8 (the third mean 
Diameter) that Extent, turned twice over from 40,. 
will at laſt fall upon 92.4 Gallons, | 


Again; extend from 18.95 to 28.4 (the fourth! 
mean Diameter) that Extent, turned twice over from 
40, will at laſt fall upon 89.85 Gallons, 


Altho' I have all along made uſe of the Line of 
Numbers upon the common 'Two-foot or Eighteen- 
inch Rules, for the Reaſon mentioned in the Preface ;- 
yet the Rules may eaſily be applied to the Sliding- 
Rule, thus: To find the Area of a Circle in Gallons, 
ſet the Gauge-point upon D (that is, a fingle Line 
of Numbers) to 1 upon C (that is, a double Line) ; 

5 wn” „ then 
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then againſt any Diameter _ * is the Area upon 
C, thus: 


'To find the Content of he Caſk, laſt- mentioned, 
the firſt Form. 


Set the Gange point 18.95 upon D, to the Levgth 
40 upon C; then (againſt the mean Diameter) 29.6 
upon D, is 97. 4 Gallons, the Content upon C. 


And againft 29.2 (the next mean Diameter) on D, 
is 94.98 Gallons on C. 


And againſt 28.8 (the next mean Diameter) on n P, 
35 92.4 Gallons on C, 


And againſt 28. 4 (che laſt mean Diameter) on D, 
| bo 89. 8 Gallons on C. 


AM done Without removing the & lider, 


A TABLE 


% 
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ATABLE of the Segment of a Circle, 
whoſe Area is Unity. 

[V.S |Segm V. ET V. S. Segm.ſſV. SISegm. 
1 0017 99 J. 9983] 26 J. 2056 74 7924 
2.00480] 98 |.9952|| 27 . 2178 73 7832 
3 J. 008797 9913 28 . 2292] 72 [7708 
4 60134 96 . 9866] 29 . 2407 71 [.7593 

5 018795 9813] 30.2523 70 7477 
6 (0245949755 31 2640] 69 J. 7360. 
7 |-0308}] 93 . 9592] 32 . 2759 68 7241 
8.0375 92 9625] 33 +2878 67 7122 
9 0446 91 9554] 34.2998] 66 [. 002. 
10 . oy 200] 90 . 9480] 35 3119 65 [.6881 
— — — — — — og 
11 . 0598] 89 9402] 36 3241] 64 [|.6759 
12 . 0680] 88 93200] 37 3364] 63 J.6636 
13 07640] 87 9236 38 3487] 62.6513 
14 08510 86.9149 39 3671 | '61 1.6389, 
15 |.0941]] 85 (9059 40 |.3735|} 60 J.6265 
16 .1033]| 84 l. 8967 2 386059 [.0140, 
| 17 [|.1127j] 83 J.8873 J] 42 . 3986] 58 | 6014 
18 . 12244] 82 |.8776]] 43 [|-4112]| 57 5888 
19 |-1323|] 81 |.8677]]| 444238] 56 5762 
20.1424 80 85876 45 [.4364|] 55 (5636 
211526079 |.8474]] 40 [4491 || 54 |-5509 
22 |.1631}] 78 |.8369]| 47 1.4618]| 53 |.5382þ 
23 1737/77 8263 48 4745 52 |-5255 
24 |-1845]] 70 |.8155]] 49 [-4873]] 51 |.5127 
25 1.1955}j 75 1.80451] . ese 1.5000 


- 
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zie Uſe ef the Table ef Segments 


| Ts to find the Ullage, or Quantity of Liquor re- 
maining in a Caſk, whoſe Axis is parallel to the Ho- 
rizon, the Surface of the Liquor cutting the Heads of 
5 the Caſk, | | | | 


The RULE 3s; 


To the wet or dry Inches of the Bung-diameter, 
add a competent Number of Cyphers ; then divide 
it by the whole Diameter, the Quotient found in the 
'Table under the Title V.S gives a Segment ; which 
multiplied by the whole Content of the Caſk, the 
Product ſhews the Quantity of Liquor in the Caſk, if 
the Dividend was the wet Inches, or the Ullage, if it 
was the dry. e 


Bet there be a Caſk in Form of a Cylinder, whoſe 
Bung-diameter is 29 Inches, the dry Part 13, and the 
wet 16, and the Content 80 Gallons; How many 
Gallons are wanting to fill the Caſk ? 


Divide the dry Inches 13, by 29 the Bung-diame- 
ter, and the Quotient is .448 ; find the two firſt Fi- 
gures .44 under V. S. and the Segment againſt it is 
4238; to which add a proportional Part for the 8, 
and the whole Segment will be. 4333 which multi- 
plied by the Content of the Caſk, the Product will be 
34.664 Gallons ; and ſo much the Caſk wants of be- 
ing full. Bo | 


Note, If the Caſk be in the Form of a Cylinder, or 
near that Figure, the Table will give the Ullage exact 
enough ; but if it be a ſpheroidal Caſk, then uſe the 
following Method, * e 

1. By 


Se, L Of Gauging. 331 
1. By the Bung and Head-diameter, find ſuch a 
mean Diameter as, you judge, will reduce the pro- 
poſed Caſk to a Cylinder, and then find its Content. 
jm 


2. From the Bung diameter ſubtraQ the mean Dia- | 
meter, and take halt the Difference. 


3. From the wet Inches ſubtract the ſaid Half-dif- 
ference ; reſerve this Difference, then uſe the Pro- 
portion : | | 


As the mean Diameter is to 100 * 
(the Diameter of the tabular Circle), 
ſo is the reſerv'd Difference, | 
to a verſed Sine in the Table. 


Then, if the tabular Segment be multiplied into 
the Content (as before) the Product will be the Quan- 
tity of Liquor in the Caſk. e 


Example. Let the Caſk be the ſame as in Page 325, 
of the firſt Form, where the Bung-diameter is 32 
Inches, and the mean Diameter 29.6, andthe Content 


97.4 Gallons ; and ſuppoſe the wet Inches 19, to find 
the Quantity of Liquor in the Caſk. 


From 32 From 19 

Subtr. 29.6 Subtr. 1.2 

Rem. 1.4 Rem. 17.8 feſerved. 
Half 1.2 | 


29.6: 100 F 17.8: .60, the V. 8. 
The Segment to 60 is. 6265, which multiplied by 


97.4, the Content, the Product is 61 Gallons, the 
Quantity of Liquor in the Caſk, | 


A 


If the dry Inches had been given, by the ſame Me- 


thod, you might have found the Ullage, or what the 
Caſk wanted of being full, | 2 


To find what Quantity of Liquor is in a Caſk, 


when its Axis is perpendicular to the Horizon; wiz. 


when it ſtands upright upon one of its Heads. 


To do this, you muſt know how to calculate the 


Area of any Circle, between the Bung and the Head, 


whoſe Diſtance from the Bung, or Middle of the Caſk, 


3s given ; which may be done by this Proportion. 


As the Square of half the Length of the Caſk is to 


the Difference between the Bung and Head-areas ; 


ſo is the Square of any Circle's Diſtance from the 


Bung, to the Difference between the Bung-area and 


the Area of that Circle; viz. the Area of the Li- 


quor's Surface. 


Then, from the Bung-area, ſubtract one. third Part 
of the aforeſaid Difference; wiz. between the Bung- 
area and the Area of the Liquor's Surface : Multiply 


the Remainder by the Liquor's Diſtance from the 
Bung, and the Product will ſhew what Quantity of 


Liquor is either above or under half the Content of 


the Caſk. | | 


Example, Let us again fup- A 
pole the Caſk, in Page 325, 
whoſe Length is 40 Inches, 
Bung-diameter 32, and Head- 
diameter 24, and ſuppoſe the 
wet Inches, SH, 26 Inches. 
The $q. of half the Length 
is 400, the Diſtance of the Li- 5 
quor's Surface from the Bung 
SI is 6, whoſe Square is 36; C H D 
the Area of the Beng D 2.8519 Ale gallons, 2 

2 7 NY the 


"ey AS a — — - . a 
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the Area of the Head D 1.6042 ; the Difference 
1.2477. Then, | ; 


400: 1.2477 : 36 :. 0751 


One. third is=.02 50 


From 2.85 19 Bung- area, | 
Subtr. .0250 a Third of the Difference. 


Rem. 2.8269 
5 6 wult. Diſt from the Bung. 


16.9614 Content above the Bung. 
Add 48.7 half the Content of the Caſk, 


65.65 the Quantity of Liquor in the C. 


Sees 
VVV 
Gauging of MALT. | 


O find the Quantity of Malt in a Ciſtern, or 
upon a Floor, TT. 
Firſt, Find the Area of the Baſe in Buſhels, by 
multiply ing the Length by the Breadth, and dividing 
the Product by 2150.42, or only by 2150; and mul- 
tiply that Area, by the mean Depth (How to take the 
mean Depth, ſee Problem II.). If the Baſe be cir- 
cular or oval, divide by 2731 (ſee Problem I.) 


Example. 


” = 
— 
—: — 
— 


. IT I EE 
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Example. There is a Ciſtern, whoſe Length is 84 
Inches, and Breadth 54 Inches, and the mean Depth 
is 43.6 Inches; What is the Content? 


| Multiply 84 by 54, and the Produkt is 4536; 
which divide by 2150, and the Quotient is 2.1097 


Buſhels, the Area of the Bottom at 1 Inch deep; 


which multiplied by the Depth 43.6, the Product is 
91.98 Buſhels, the Content. | 


Example. Suppoſe a Quantity of Malt upon a Floor, 
whoſe Length is 245 Inches, and the Breadth 184. 


Inches, and the mean Depth 5.6 Inches; How many 


Buſhels are there? 


Multiply 245 by 114. and the Product is 45080; 


which divided by 2150, the Quotient is 20.967, the 
Area of the Baſe; which multiplied by the mean 
Depth, the Product 117.4 Buſhels, the Content. 


By the Sliding-Rute. 


There is an inverted Line of Numbers upon ſome 
Sliding-Rules, marked with the Letter M, which was 
contrived purpoſely for Gauging of Malt ; and there 
is a double Line of Numbers upon the Rule, and 
upon the Slider two double Lines of Numbers ; all of 
theſe are of equal Radius, and all work together at 
once: Thus ſet the Length and Breadth againſt. one 


another upon the inverted Line, and that which 


ſlides by it ; then, on the other Edge of the Rule 
againſt the Depth, you will find the Content in 
Buſhels. Thus, in the firſt Example, ſet 54 upon 
the Slider againſt 84 upon the inverted Line ; and 
then, againſt 43.6 upon the other Part of the Rule, 1s 
91.98 upon the Slider. N 

Again; in the ſecond Example, ſet 184 upon the 
Slider to 245 upon the inverted Line; and againſt 
5.6 upon the other Part of the Rule, is 117.4 upon 
the Slider. | ; - 


h,, © 
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ee 


$I. Of Laxp-MEASURING, 


2 


8 N or SHALL not here give the whole Art 
2 | 18 of Surveying, but ſuch practical Rules 
O10 only as may be uſeful to the Country 

$>J&=&' Grafiers and Farmers, whereby they may 
4 

Io find the true Content of any Piece of 
Land, and that by the Chain only (and for want of 
that, with a Pole or Stick of half a Rod in Length). 


CODISSSHSSI0S0D000000 
PROBIZM I. 


T find the Content of a Piere of Land in the 
Form of a right-angled Parallelogram, or 

long Square, or what is ſomething near that 
Form. n FACS VINE No 


EY know whether any Angle in the Field be a 
| Right-angle, or not, you may take a Piece of 
Board about 4 or 5 Inches broad and an Inch thick, 
either round or Gadd ; and, with a Saw, cut two 
Kerfs, croſſing each other at Right-angles ; and bore 
a Hole in the Middle of the Back-ſide, to put it upon 
the End of a Stick. This will repreſent the Inſtru- 
ment called a Croſs, as 


Suppoſe 
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Suppoſe you ä 
would obſerve 
the Angle A, to 
know whether. it 
be a Right-angle 
(or near thereun- 
to); prick up 
your Stick, with 
the Croſs upon it, 
a little Diſtance 
from the Fence, as 
ata; and having e | 


1 
el car 3 


. 


* — emu 


— — 
QUAD EL, vans 


p 


— 


— 


n"winuus 


ſet up two Marks, 1 
as at + and c, of 
equal Diſtance 
from the Fence, 

turn one of the 

Slits directly to- 

wards s; and then, 
if the other be di- 
rectly pointing to = : 

c, it is a_Right- | 

angle. 1 58•82. D 

To meaſure ſuch a Piece of Ground as this Figure 
above: If you meaſure round, and add the oppoſite 
Sides together, and take half the Sum (if they be not 
equal) ; or elſe meaſure down about the Middle pf the 
Length, and: Middle of the Breadth ; thus, the Side 
A B being meaſured, it will be 5.60 (that is, 5 
Chains and 60 Links); and the oppoſite Side CD is 5 
Chains 82 Links ; the half Sum thereof is 5,71 : And 
the Side BD is 10.38 ; and the Side AC 10.22; and 
the half Sum thereof is 10.30 (it will be the ſame 
thing, if you meaſure about the Middle of the Length 
and \ ;ddle of the Breadth); then multiply this mean 


| 


; +. Oo 
— 


1022 
19+30 A 


Length and mean Breadth together; wiz. 10.30, by 
5.71. and the Product is 58.8130; which divide by 
10 b.cauſe 16 Square Chains is an Acre) by re- 
moving the ſeparating Point one Place towards the 
"al 8 Left-Hand, 


F a 
7 
; 
7 


Seek. I. Of Land- Meuſuring. 337 


Left Hand, and it will be 5.88130; that is, 5 Acres 
and .88130 Parts; which multiply by 4, and prick 
off #5 Places, and it will be 3.5 25 20; which 3 towards 


the Left Hand are 3 Rods; then multiply the decimal 
Parts by 40, and prick off 5 Places, and it will be 


21. 0800; which 21 towards the Left Hand are 21 
Perches. 


E A. NF. 
So the whole Content is —— — 5 3 221 


See the Work. 


6.71 
10.30 
17120 


571 A. N. 
5 


5.88130 
3.52520 
40 


21. 00800 


Note, The Chain here made uſe of, is 4 Poles, or 
Rods, in Length; the whole Chain being 100 Links. 


But, becauſe every Man, that may have Occaſion 
to meaſure a Piece of Land, can't procure a Chain, 
J will therefore ſhew how you may meaſure a Piece 


of Land only with a Stick of half a Rod in Length; 


that is, 8 Feet and 3 Inches; which Stick divide into 
frve equal Parts, fo will the whole Rod be divided 
into ten Parts, and will be thereby adapted to Decimal 


Arithmetick. | 


Ge But, 
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But, becauſe each of thoſe Parts of the Stick are 


ſomething large (each Part being 19 Inches and 8 
Tenths) it will be neceſſary to take your Dimenſions 


to half of one of thoſe Parts; and then, for that half 


Part, ſet 5 in the Place of Seconds, thus; ſuppoſe 3 
Parts and a half, ſet it down thus, . 35. 


rer erte rte 


PROBLEM II. 


E T us ſuppoſe a Field in the Form of a long 
2 Square, whoſe Length is 45 Rods 5 Parts and a 
hair, and the Breadth 31 Rods 4 Parts and a half; 
What is the Content : 


Multiply the Length and Breadth together, and di- 
vide the Product by 160 (becauſe 160 Square Rods 
are an Acre) and the Quotient is Acres. 8 


45-55 
31.45 


22775 
18220 
4555 
13665 


—— —— ——————— 


1432-5475 


167 


| Sect, II. Of Land- Mea firing. 339 


E 
4 160) 1431208 . 
c 128 Fact 8 3 32 
+ as 410) 15[2(3. 
"= "oY | 
32 | 


PROBLEM III. 


Uppoſe a Piece of Ground in the Form of a Tra- 
8 pezium; the Diagonal B D 13 Chains 60 Links, 
the Perpendicular CE 6 Chains 25 Links, and the 
Perpendicular AF 3 Chains 42 Links; What is the 
Content! . . 


Multiply the Diagonal by half the Sum of the Per- 
pendiculars. See Sect. VI. of Chap. I. Part II. 


_ Gg 2 CE 
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But, becauſe each of thoſe Parts of the Stick are 
ſomething large (each Part being 19 Inches and 8 
Tenths) it will be neceſſary to take your Dimenſions 
to half of one of thoſe Parts; and then, for that half 
Part, ſet 5 in the Place of Seconds, thus; ſuppoſe 3 
Parts and a half, ſet it down thus, . 35. „ 


eee 


PROBLEM II. 


E T us ſuppoſe a Field in the Form of a long 


Square, whoſe Length is 45 Rods 5 Parts and a 
hair, and the Breadth 31 Rods 4 Parts and a half; 
What is the Content | | | 


Multiply the Length and Breadth together, and di- 


ride the Produ by 160 {becauſe 160 Square Rods 
are an Acre) and the Quotient is Acres, | 


45-55 
31.45 


22775 
18220 
4555 

13665 


—— — — 


1432-5475 


1670 
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164% 4 11 RE: 
12 aci 


f ok 


440) 18 2l3 
12 


32 


Pacos EM III. 


Uppoſe a Piece of Ground in the Form of a Tra- 
0 pezium ; the Diagonal B D 13 Chains 60 Links, 
the Perpendicular CE 6 Chains 25 Links, and the 
Perpendicular AF 3 Chains 42 Links; What is the 
Content? | So 


Multiply the Diagonal by half the Sum of the Per- 
pendiculars. See Sect. VI. of Chap. I. Part II. 


8g 2 CE 
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CE=6:.25 13.60=BD 
AF=3.42: 4:8-- - 
Sum 9.67 4080 
© OS: 10880 A. Me 3 
Half 4.83 5440 Facit 6 2 11 
6.56880 | 
— Þ 
2:227520 
40 
11.00800 
CE=z5 | Rods. 19.34 
AF=13.08 544=BD 
Sum 38.68 7736 
7730 
Half 19.34 9670 
160) 10512. 9606 
96 
419)912(2 
8 
12 
e 
Facit 6 2 12 
2. 


» * 
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To take the Dimenſions of the Field. 


Begin at the Angle B, and meaſure in a direct 
Line towards D; but when you come at E, fet up 
y dur Croſs, and direct one of the Slits to D, and then 
look through the other Slit, and if it exactly hits the 
Angle C, then are you juſt in the Place where the 
Perpendicular will fall; but if it does not exactly 
hit the Point, move backwards and forwards till it 
does ſo; then meaſure the Perpendicular, and ſet” 
down the Chains and Einks, or the Rods and Parts; 


th-n continue your Meaſure towards D ; but when 


you come to F, ſet up your Croſs, and try {as is 
above directed), whether you be in the Place where 
the Perpendicular will fall, Then meaſure the Per- 
pendicular AF, and ſet down the Chain and Links, 
or Rods and Parts; then continue your Meaſure to D, 
and ſet down the Meaſure of the whole Diagona:. 
This Way of Meaſuring is very exact and true; but: 
the common Way uſed by the Graſiers and Farmers, 


is to meaſure round the Field, and to take half the: 


Sum of the oppoſite Sides for a mean Side; but the: 
laſt mentioned Piece of Ground, being meaſured ſoz, 
will come to 3 
EE R. P. 
7 © 22, Which is 2 10 more than the Truth. 
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PAO BPI IV. 


How to meaſure an Irregular Field. 


HE Way to meaſure irregular Land, is to di- 
1 vide it into Trapeziums and Triangles, thus: 


Firſt, view over the Field, and ſet up Marks at 


every Angle, and by thoſe Marks you may ſee where 
to have a Trapezium, as ABC I in the following 


Figure. 


Then 
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Then begin and meaſure in a direct Line bm A 
towards C; but when you come to (a), ſet up your 
Croſs, and try whether you be in a Square to I (as is 


before rene} ) ; and then meaſure the Perpendicular | 
Ch. L. 


al, which is 4.82 ; then meaſure forward again to- | 
wards C, but. when you come to (b) ſet up your- 


ofs, 
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Croſs, and try whether you be in the Place where the 


Perpendicular will * then meaſure the Perpendi- 


cular b B, which is 2.06; then continue your Meaſure 


8 | Ch L: 
to C, and you will find the whole Diagonal 9.42. 


Then proceed to meaſure the Trapezium CDH, 
beginning at C, and meaſuring along the diagonal Line 


towards A; but when you come at (d), ſet up your 
Croſs, and try if you be in the Place where the Per- 


pendicular will fall: Meaſure the Perpendicular d D, 


Ch. L. | 
which is 1.46, and then meaſure forward till you 
come at (c), and there, with your Croſs, try if you be 
Tight in the Place where the Perpendicular will fall, 
and meaſure the Perpendieular cl, which is 3 Chains; 


and from (c) continue your Meaſure to H, and. you 


Ch. L. 
will find the whole Diagonal 12.36. 


Then proceed to meaſure the Trapezium HGE D, 


beginning at H, and meaſuring along the diagonal 


Line towards E; but when you come to (f) try with: 


your Croſs, if you be in thePJace where the Perpendi- 


cular will fall; and meaſure the Perpendicular f G, 


which is 4.48 ; then continue on your Meaſure from 


(f) till you come to (g), and there try if you be in a. 
Square with the Perpendicular g D. ; and meaſure the 
| Ch 


ſaid Perpendicular, which is 2.94 ; then meaſure on: 
from (g) to E, and you will find the whole Diagonal. 
Ch. L. Hy 


to be 11.34. ; 


Then meaſure the Triangle EFG, beginning at E, 


and meaſuring along the Baſe EG, till you come at 


(h), and there with your Croſs try if you be in the 


Place where the Perpendicular will fall; and mea- 
1 | i: ON Jes; 5 


ſure the Perpendicular h P, which is 3.14, continue 
your Meaſure to G, and you will find the whole Baſe: 


„ * | | 
ta be 9.123 ſo your have finiſhed your whole Field. 


I have: 


% 


N N 1 — * 8 
— . — 5 — _— + 
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I have been the larger upon the Explanation of this 


Problem, becauſe moft Grounds lie in ſuch wregular 
Forms. 4 | Wy 

Caſt up the three Trapeziums ſeverally, and alfa. 
the Triangle; and add all the ſeveral Areas together 
into one Sum, Which will be the Area of the whole 
irregular Plot, 


* 


See the Work. 
bB—2.06 9.42 See Set. VI. Chap. I. 
a LEA. 82 34% Par II. 
Sum 6.88 3768 
Half. 3.44 2826 
i 3.24048 Area of ABCI. 
d D- 1. 46 12.36 — 
e I. oo . 2.23 
Sum 4.46 3708 ; 
| — 247 
Half 2.23 2472 
2.75628 Area of CIH D. 
f G4. 48 11.34 | 
gD=2.94 371 
Sum 74 ¼ 1134 
—— 7938 
Half 3.71 3402- 
ME 4-20714=Area of HGED. 


_ Baſs 


6 


—— — — 


Aopendiv. Seck. II. 
Bafe = 9. 12 5 
| — See SQ. V. Chap. I. 
„ Bal=4.6  : Part II. 
Perpend. 3 14 
1824 


456 
1368 


1.43184 rea of the Trian. EFG. 
3.24048==Area of ABCI. 
2.75628=Area of CIHD. 
4.20714=Area of HGED. 


Sum 11.64574=Arca of the Whole, 
2 4 — 


Facit 11 2 21 | ; 
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A N Univerſal Etymological ENGLISH DIC- 

TIONARY : Comprehending the Derivations 
cf the Generality of Words in the Engliſh Tongue, 
either Ancient or Modern, from the Ancient Britiſh, 
Saxon, Daniſh, Norman, and Modern French, Teu- 
tonic, Dutch, Spaniſh, Italian; as alſo from the La- 
tin, Greek, and Hebrew Languages, each in their 
proper Characters. 

And alſo a brief and clear Explication of all difficult 
Words derived from any of the aforeſaid Languages; 
and Terms of Art. To which are added, 

A Collection of our moſt common Proverbs, with 
their Explication and Illuſtration. : | 

The whole Work compiled and methodically di- 
geſted, as well for the Entertainment of the Curious, 
as the Information of the Ignorant, and for the Be- 
nefit of young Students, Artificers, Tradeſmen, and 
Foreigners, who are deſirous thoroughly to under- 
Rand what they Speak, Read, or Write, 


By N. BAILEY, ob 


ARITHMETICEK, both in Theory and Practice, 
made plain and eaſy in all the Common and Uſeful 
RULES, both in Whole Numbers and Fractions, 
Vulgar and Decimal. | 7 
robes and ANNUITIES. 

Likewiſe Extraction of the Square and Cube Roots, 
As alſo the Tables and Conſtruction of Logarithms, 
with their Uſe in Arithmetick and Compound In- 
tereſt. Together with Arithmctical and Geometrical 
Progreſſion, and the Combination and Election, Per- 
mutation, and Compoſition of Numbers and Quan— 
tities. With the Addition of feveral Algebraical 
Queſtions. je like not extant. = 
| By JOHN HILL, Gen-. 


Alſo InTEREsT 


RET. HG 
2 A CaLculation of FOREIGN EXCHANGES, 
| as tranſadted'on the Rye exchange of London; or, 
Tables, ſhewing at once, or by a — Additions, any 
Saut of Engliſh-Moaey..ceduced into Foreign Species, 
5 and likewiſe any Sums of Foreign Species" reduced 
into Engliſh Money, by Way of Exchange, at the ſe- 
veral Prices, as from time to time:the Exchange may 

KRiſe or Fall. | * 

1 By EDWARD OLDENBURGH, Merchant. 
| With ſeveral Additions prefixed to each particular 
Table, ſhewing how Books and Accounts are kept at 
each Place ; and likewiſe in what Money Exchanges 
are uſually drawn, Real as well as Imaginary ; with 
the Method howto-make the Operation (by the Rule 
A of Three) in the plaineſt and moſt conciſe Manner, 
4 By the fame Hand. bn 


A NEW LAW-DICTIONARY : Containing, 
The Interpretation and Definition of Words and 
Terms uſed in the Law; and alſo the whole Law, and 
the Practice thereof, under all the Heads and Titles 
of the ſame. Together with ſuch Informations re- 
lating thereto, as explain the Hiſtory and Antiquity 
of the Law, and our Manners, Cuſtoms, and original 
Government. Collected and abſtracted from all Dic- 
tionaries, Abridgments, Inſtitutes, Reports, Year- 

= Books, Chaiters, Regiſters, Chronicles, and Hiſto- 
ties, Publiſhed to this Time. And fitted for the Uſe 
of Barriiters, Students, and Practicers of the Law, 
Members of Parliament, and other Gentlemen, Juſtices 
of Peace, Clergymen, &c. To which is annexed, 

A Table of References to all the Arguments and 
Reſolutions of the Lord Chief Juſtice HoLT ; in the 
ſeveral Volumes of the Reports. | 


AY GILES JACOB, Gert. 
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